| 3 
+ 
j 
4 
> 
tee... 


complete 


range of systems for all 
industrial seeing requirements! 
A ed 


Only EXCLUSIVE SPRINGLOX” Lompholders 
Prowide All these Cost Cutting Advontages 
One-hond sertion 

+ of order 


port 

3 loose 

r holding 
automat cally 
Imp removed 


The MOST MODERN way of plant lighting 


instant-start @ greater efficiency « lower-cost maintenance 


Modern, streamlined 
factories and shops may now be 
obtained with these new Benjamin 
“Magna-Flo” 
use with the new Slimline Fluores- 
cent Lamps. In addition to the many 
long Slim 


Systems designed for 


advantages of the new, 
line Lamps, these new 
many cost-cutting 
the exclusive Benjamin “Spring 
lox” Lampholders. Now available 


lighting of 


“Magna-Flo” 
Svstems also bring to the user the 
advantages of 


lampholders have proven their ad- 
1 vears of trouble- 
free operation and actual use in 
more than half a million Benjamin 
Units 

Benjamin Porcelain - Enameled 
open-end or closed-end re- 
flectors are standard equipment on 
all ““Magna-Flo” Units. Benjamin 
Porcelain Enamel 
brings maximum savings in yearly 
cost through sustained light-reflect- 


Vantages over 


steel 


ing efficiency, ease of cleaning and 
durability. 


in single-pin construction for the 


Slimline Lamps, these exclusive 


Send for free Catalog Bulletin 1b 5705 with complete specifications and other 
data on the new Benjamin ** Magna-Flo’’ Systems 
Write Benjamin Electric Mfg. Co., Dept. 1, Des Plaines, Illinois. weirs 


Now, for the New, Modern Instant-Start, Single-Pin Slimline Lamps: Jim 
| 
three lamp lar ders 


you can 6€ SURE.. its 
Westinghouse 


They'll never find a “bargain in lighting” 
by “picking fixtures’. Yet you meet hun 
dreds like this every day. And so do we. 

No one fixture will solve all lighting 
problems. 

There are, in fact, literally thousands of 
luminaires engineered to do specific jobs. 
One may be the right answer—or it may 


take two or three. \ 
Good lighting combined with practical estinghouse 
economics takes the services of a qualified 
lighting engineer. 

Whether you plan lighting, buy light- P i A N N E ) 
ing or install lighting, the services of a 


Westinghouse lighting engineer are avail- 1 i G H T N G 


abie to you. j-04280 
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University of Buffele Lew School 
Buffalo, New York 


Architects: Ovone lymon & Assoc otes 


FOR FUTURE LEGAL LIGHTS Consuttont Burrows 


Cortractor, Robertson Electr Co, Inc 


NeXT TIME you see an unusual lighting job... such as this classroom with 45 foot- 


ly 
candles check the manufacturer s name. Frequently you'll find it’s Litecon rol 
Why? probably because the outstanding engineers who do the outstanding 
jobs are never satistied with second best. They know that Litecontrol fixtures 
nivolled light at the least cost 


lighting Eauromert 30 Ltecontrol No 


2 40 wott, white, Auorescent 


Weorts per feture 100 


are opucally engineered to give more and better-< 
And they know that the extra-sturdiness means more years of service for their Average intensity in service: 45 fecteandive 


chents that other design features mean easier and cheaper maintenance Wotts per saqvore foot 27 


So plan your next job around one or more of the many Litecontrol fixtures 
If you like, our lighting specialists will be glad to help you with new and difter- Dimensions 27’. 6" = 40’. 11’ coiling 


Type of room classroom 


ent lighting ideas or with complete layouts 


The LITECONTROL No. 4124 Fixture... 


has all those features so essential for good classroom and 
office lighting — low bnghtness, trim appearance, evenly illumi- 
nated louvres. Louvres are hinged for easy relamping and main 
tenance. Spring loaded catches allow opening on either side 
without special tools. Designed for surface, continuous run or 


pendant mounting 


HOUSING Appros 
Length Width Height Ship Weight 


a” 33 Ibs 
a9" 16" 5%” 44 
5328 and 5448 available for Siimiine lomps oma 
LITECONTROL CORPORATION 


96 STREET, WATERTOWN 72. MASSACHUSETTS KEEP UPKEEP DOWN 


DESIGNERS, ENGINEERS 4NO MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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new beauty illumination . 


new economy in 
@nd mainonane 


SNO*FLAKE 


This new luminaire by 
Curtis introduces excep- 
tional attractiveness in 
open louver indirect light- 
ing with silvered bowl in- 
candescent lamps. 


This classroom installation 
shows a typical SNO- 
FLAKE application. How- 
ever, it is ideal for instal- 
lation in any interior 
where incandescent units 
of high efficiency and 
modern design are re- 
quired. 


For use with 300 or 500 
watt silvered bowl lamps, 
original light output is re- 
gained with each relamp- 
ing. Curtis quality is found 
throughout. 


Complete details 
and specifica 
tions on the 
SNO-FLAKE are 
explained and il 
lustrated in Bul 
letin No. 8. Write 
Dept. SF3-713 
for your copy 


CURTIS LIGHTING INC., 6135 W. 65th. ST... CHICAGO 38, ILL. 
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Brightness Balance in a Classroom 


IGHTING for the new South Sehool in Rock 
land, Maine has been planned to achieve 
brightness balance rather than specific high 

levels of illummation. With a limited budget, the 
number of fixtures was held to a minimum se that 
the highest quality of low-brightness fixture could 
be installed 

The school has fifteen classrooms, one with a 

southeast exposure being shown here 

It is interesting to compare the brightness values 

used in planning the room with the actual results 
These preliminary eak ulations were useful in 


proving that troffer lighting would be practicable 


By RAYMOND McFARLAND 


in the sehoolroom which was doubted by sernnne 
engineers. The prin ipal objection was the usual 
high contrast between troffer and adjacent ceiling 
In this case, the use of a high reflectance floor 


minimizes such contrast 
Preliminary Caleulations Used for Planning 
IES Lighting Handbook, Pages 5-17 


is footcandles 
Reflectances 
took: floor 
working plane walls 


ceiling 
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Classroom lighting layout Footlambert readings 
Planned Brightnesses Fixture Brightnesses 
BK Is “i 0) footlamberts At viewing angles between 0 and 45° the maxi 
kh, te) Ww 15 footlamberts mum brightness was estimated to be below 100 foot 
B, lamberts. To achieve this, a sloping ceiling (not 
B, ky } s 62 10 footlamberts shown) was required As a result, the fixture 
R louvers are noticeably less effective than on a flat 
14 footlamberts ceiling. In this case the rows of troffers might 
. better have been run lengthwise in the room 
Vv E B ™ 450 = 17 footlamberts Dimensions of the room shown are 23 feet by 
Ke 6 feet with an 11-ft 10-inch ceiling 
R B foctiomberte Lighting equipment employed consisted of six 
/ teen commercially available two-lamp 48-inch re 


Exterior baffle provides daylight control for classroom 
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cessed troffers, Alzak finish, using 40-watt 
fluorescent lamps 


The thirty-six fixed-top school desks and chairs 
have a reflectance of 40 per cent. Chalkboards are 
Walls 
cluding the window wall to the floor are pale flat 
4, 


SU per cent 


light green of 24 per cent reflectance mn 


green, Munsell designation 57.5,7.7 of 54 per 
of reflect 


ance, have a faint green tint on acoustical plaster 


cent reflectance. Ceilings 
The windows of the room are of directional glass 
blocks with a vision strip as shown in the photo 
graph of the interior. Daylight control is achieved 
by means of an exterior baffle of the type shown 
Illumination levels (taken on a dark, rainy after 
noon 


were 
Tota 


taken Luckiesh 


Taylor Brightness Meter from the rear of the room 


Brightness readings, with a 


show, for an average of three observers 


m desk 
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tors; and lighting specialists were Harold Colbeth 
and Robert Hudson, of the Central Maine Power 


Company, Augusta, Maine 
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Brightnesses of floor, wa'ls, ceiling and fixtures 
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End elevation, outside wall. 


Note that the 
brightnesses of task and working plane are higher 
the caleulated 


are verv close to predicted values 


than values because the latter are 


average values. The footeandle level happened to 
be 51 at the point where these brightness measure- 
ments were made 

If a white paper were placed on every desk the 
average brightness would be about 31 footlamberts 
Using this value, the brightness ratios are quite 


favorable, being well within 14 to 1 and 4 to 1, 


From whatever point vou're starting 


‘lon t forget that arrangements have 
special cars to be picked up at vari 


Specials 


Special Trains to Pasadena 


points 


to travel to Pasadena next month, 
the 
LES 


been made with railroads for 


for (Conterence 
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Merchandising With Light 


By R. C. ALLISON 


ANS BATTLE against darkness started Some new angles on an old story are presented 
I presume th the first sunset, but has by a well-known expert on store lighting. 
irried ny past sunrise. When prim 

an first ame ff the plains into the caves 


science and great strides have been made in all 


- lL erude mud huts be brought his treasured fire 
fields Serious studies have been made to decide 
th hus not entire for heat. but as his only we 
To how best to use the various lighting tools. Th 
pon against In streessive venera 
production of light is electrical engineering. The 
im ever ptr of the world tools and in 
utilizing of light is illuminating engineering 
plements have been forged to darkness and 
ad Selling with light’’ is one of those interesting 
he hybrids which combine the finer points of both 
of parents illumination and merchandising 
oon in thin battle. and modern acience built a Millions of dollars are spent annually in real 
huge monument to this sory sindowless fa estate and buildings, millions are spent in manu 
tories and huge underground warehouses facturing new items and new styles. Millions are 
a With the great developments in interior lighting spent advertising to get these products into the 
n stores and factories and the ever inereasing ris minds of the consumer and build up a desire to 
n illumination levels found necessary, a new prob buy. Millions are spent on luminaires and lighting 
lem arone th pnality of light and its ‘‘end ontrols to make this merchandise seeable. These 
Fine assembly work. office. storage and met are the items that we are particularly interested in 
‘ handising all require different levels and qualities as lighting men, and it is our sole responsibility to 
Ilitimimating en@imeering came into its own as 4 see that they do their very important job 
; We know that illumination diminishes as the 
square of the distance from the light source By 


the same rule the usefulness of light increases as 


Figures 1 and 2 Departments on the second floor of the new T. Eaton Co. Ltd. store in Kitchener, Ontario. Recessed, 
louvered 208 volt, 25-cycle fluorescent units with 3500K lamps are used, on 19x 9 6 centers, in conjunction with 200-watt 
incandescent units, for uniform lighting and color results. Walls throughout the store feature perimeter lighting of 
continuous row 40-watt 60-cycle fluorescent units in a frieze 16 inches out from the wall, to illuminate show cases and 
to brighten the perimeter of the store. This also serves as an excellent background for silhouette signs 


/ 
4 
1 
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the square of the thought and care of the illumina 
thon engineer 

To consider store lighting let us look at the facts 
The merchant is in business to sell merchandise 


He is not selling the building, the decorations, the 


show cases, or the light fixtures. These are all 


means to an end, but he is selling and must con 


tinue to sell his goods. His lighting problems are 


varied 


] The light must be useful ar practica 


It must he ted on the merchandise 


either by wality or quantity as revea 


qualit» goods displayed to 
buying de ne and reduce 


3. The whole selling area shoul 


Here your most useful tool i 
find that paint is almost 


good lighting job 


The complete lighting program should be planned 
from the first right along with the architect, the 
designer and the merchandise man. Unfortunately 
this is not always possible. Too often lighting, one 
of the merchant’s most important aids is tossed in 
at the last minute before the new or renovated store 
opens its doors, and a short walk in any direction 
will reveal hundreds of such examples — glaring 
examples of poor planning and waste of effort 

The principles of general lighting for stores are 
What 
might be considered perfect for one merchandiser 
There is no rule of 


as varied as the stvles of lighting fixtures 


is Just the reverse for another 
thumb or set law other than a sound knowledge of 


the merchants’ problems 


The 1-3-5-10 theory of store lighting® is aces, 
but I have seen it beaten toc 
flush cost of equipment, cost of installation, cost 


of maintenance, cost of operation, and just cost. | 


often with a roval 


am usually content with four queens 


(Quantity Enough for a good seeing job 
Quality An effective selling light 
Qualification Will it do a selling job? 
Quibble — Is the cost in line with the income ? 

It is amazing how often this hand wins when all 
the cards are down. So much for the theory —let’s 
get right dewn to the pitfalls and problems 
the man who goes to 


Number one is, of course, 
the doctor and tells him what disease he has, how 
to cure it, and practically writes out his own pre 
cheap medicine at whole 
All this without 


This is the 


scription, and then gets a 
sale because it cured his brother 
an examination or request for advice 
one who probably kicks most about the bill 

Another is the pre-sold job-—-bare lamp, daylight 
fluorescent or high brightness, glassware, or what 
ever it is vou get the blame when it does not work 
Your hand is called so slap down vour four queens 
or leave the game 

It is only by constant study of merchandising 


intensive educational program 


problems and an 
aimed at the merchant, the architect, the designer 
and ourselves that we are going to achieve success 


vastly important 


in that highly technical and 
A ratio f ilamination levels ured in store lighting 

if ower 10 ft« is speci 
the general level for show cases 
ches, highlights, ete 


whereby three times the genera 
fied for special dieplays five times 


1 times the genera! level recommended for fr 


Figures 3 and 4. In these departments, as on the facing page, average general illumination at counter height is in the 
neighborhood of 40 footcandies, with wall and show cases much higher, and of course, the attraction areas higher still 
Ball-socket type spot units are used for high lighting, recessed in the ceiling at predetermined areas, each with 150-watt 
PAR lamps. On the third floor, House Furnishings (photo at right), fluorescent general lighting was deleted in favor of 
incandescent only. Recessed, 200-watt square cone units with Fresnel lens on 9-foot centers are used, with high-lighting 
units, to create a more home-like color quality in these areas. The 60-cycle fluorescent frieze is used throughout the store 
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Phosphora may (ireek Croddess 


up all the light in the ease; 


Diamonds fall pretts 
| 


and maintenance 


are spending con 


In the past ten vears a not 


has taken place 


methods and laveuts and see 


appeal; show windows and interior displays are 


designed and lighted for eye appeal. Show cases, 
wall cases, and wardrobes are designed and lighted 


for seeing what you have to sell, its approval and 


actual purchase. The general lavout of the store 


the general lighting technique and color schemes 


are chosen to direct the customer in a pleasant 


atmosphere by leading her eyes from one point of 


interest to another, to create the urge to buy, to 


complete the transaction through her visual ap 


praisal 

In a large sales organization [ venture to sa) 
that over 50 per cent of the customers that come 
in and shop never speak to a clerk unless it is 
absolutely necessary to complete the sale There 


fore it is extremely important to aid this shopper 


on an eve tour of the merchandise It is from her 


visual acuity that she sells herself on the finer 


points and qualities of the mere handise displayed 
Pitfall No. 3 is partial renovations. Since it 1s 


not always possible to close a place of business to 


make a complete renovation of the area, many firms 


earry on a gradual improvement in which case only 


eertain portions or departments are renovated at 


anv one time. This may be in the small butcher 


shop where the merchant has installed a new 


refriverator case, so he wants to | lean up the gen 


eral appearance of the area surrounding this new 


A little later the modern merchandiser may 


plan to improve more and more of his general floor 


tie in with lighting or paimt 


space until his final 
or maybe a new store front completes the face 
lifting job This mav be arried on over a period 
of months or even vears. The one most important 
factor to any long term contract of this type is to 
eonsider if possible the whole move and then each 
little section as it is finished will fit as pieces of a 
jig saw into the whol puzzle 

Many kinds of store improvements will econ 
tribute to the complete modernization plan fix 
tures, display cases, store rearrangement to take 
advantage of traffic flow, air conditioning cheerful 
floor coverings and color dynamics. These are all 
essential parts of every modernization plan which 
will be enhanced by well-designed lighting 

Since most modernization appears to be a con 
tinued activity, it becomes evident that a master 
plan of lighting must be prepared and worked 
toward. The aim in lighting design will be to step 
ip the actual selling power of the store by design 
ng and directing the lighting on to the merchan 
dise to make it more attractive, easier to find, and 
to buy. which will, the merchant hopes, 
achieve the basie objective —greater volume of sales 


per square foot, per sales person, per dollar over 
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sphere of illuminating engineering ‘leht for 
selling So he wants tube lights What ws he - 
roing to sell? W Wear! Watch that day ve 
that early hour. How is he selling?—From dress 
or wall canest Well, put some light om the 
der the dressed case WI t just 
inder fluorescent of indirect. better add a dash of ; 
point source incandescent to improve the sparkle . 
Examine hin his diagnose his 
ase. and then, and only then, write your own pre stot 
of a cure, an iit wm not alwavs the ¢ xpen 
drugs that do the job; but don’t just give him 
cnake oil’? doctors in the lighting field already 
and we are the medical society of lighting We = 
wat strive te eure the diseases to earn the respect Se 
our society deserves, One more point— many 
drugs have serious alter effect so do not use @ 
method of his parti ilar clisease if the after 
of such method leave him tn worse pain a 
iY 
wen of fixtures, exhborbitant power 
ball and lack of flexib hits 
Pitfall No. 2 ow the remodeling and renovating 
os 
Many merchants today, due to the strom and A 
| 
their business locations 
too gradual change in the 
and work of store designers and architects and a 
; more startling change has taken place in met han mf 
techniqu and store lehting Self-service 
Like merehanelise presentation have pletely 
‘ revolutionized showease design and store lavouts Sa 
andl have demanded Very ml treatment in lirht 
ing technique. Where low lighting levels of get 
eral dlumimation were a eptable 40 vears ago, the Mg 
tempo, 
; ing needs have changed so con pletely that in com “A 
petitive areas today in modern store design the Be 
minimum general lighting ts onsidered to be be a*y 
tween 30 and 40 foot andles 
nd 
Probably the rreatest single factor affecting a, 
modern stere lavouts show ase design and espe 4 
‘ally lighting, is the customer herself The trend 
of sales person mer hancdising has 

almost disappeared except perhaps im a few vers 
eve lusive rewelt or name adress salons 
Va 
“7 per cent of goods sold today are sold throug! - 
the ustomers eves She must be able to see to i 
amd choose te tu basis then of mer 
newspapers ane avazines designed for eve head 
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Lighting for a Den 


LIGHTING OBJECTIVE: (1) To provide in a small low-ceiling room iUlumination for casual reading and card playing. 
(2) To provide soft background lighting for conversation and evening entertainment. 
(3) To provide decorative lighting at the fireplace. 


Installation at Detroit, Michigan 


Interior decorator: Valerie Stevens Architect and builder: Mark Atkin 


General Information: The room is 10 feet by 11 feet 5 inches, with a 7-foot ceiling. The walls are 
panelled in cedar 20°) RF) and the fire place is made of fieldstone (63° 2 Inlaid tile deep yreen 
with a tiny white fleck (45°, RF), covers the floor. The davenport is upholstered in a rough cotton 
fabric in bright red and the leather chair and foot stool are the same color. The draperies are made 
of a heavy lined cotton fabric The leaf design in chartreuse and green with touches of maroon is 
set off against an oyster wh background. These colors are very clear and form a rather splashy 
design The slip over matches the draperies The CLM table lamps have green leather bases and 


green opaque shades The plaster eehing repeats i? ovster white SO, RF in the draperies 


over 


ON end “WIV 
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Installation: Three excellent reading posi- 


tions are provided in the room. The CLM 


end table lamps, placed close to the edge of 


the built-in end tables, provide comfortable 


levels of light for reading when the 1 watt 


filaments are used. Both lamps are controlled 


by the same wall switch and consequently are 


always usedl tovether The opaque shades 


blend well with the fairly dark background 


and the direct light from the valance further 


lessens the contrast. A 63-inch floor lamp 


with a 10-inch reflector, light tan translucent 


shade and 100-200-300 watt lamp is used to 


one side of the leather chair. Bridge table 


hehting is provided by close-to-ceiling 


fixture with an opal glass bowl and four 40. 


watt lamps. This fixture (Appleman Co. No 


45254) is switched from either entrance to 


the room 


Behind the davenport and over the windows 


; is a O4-ineh valance board concealing a 40- 
watt S500K fluorescent lamp. The window 
valance directly opposite the fireplace is 8 feet 

6 inches long and conceals two 40-watt 
an 
Huorescent lamps. These valances are direct 
+ indireet and extend 7 inches out from the 

f = Moca" wall. Thus the light is well distributed over 

» 4p | the draperies; at the same time it is directed 
=) va ANCE toward the ceiling giving a decoratively pleas 
ing effect 

J To provide some decorative lighting at the 
Lil fireplace side of the room, an S-watt portable 
fluorescent lamp unit is concealed behind a 

l } } }{ long narrow planted dish on a 4-inch projecting ledge (see photo above 
| =. a j i extension eard to a nearby convenience outlet is fitted into a mortar 
of the fireplace. The resultant soft glow silhouettes the green plants 

interesting shadows on the 
eadings 
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51 Madison Avenue, New York 10. 


Series XV 7.50 


at 
Bm F _ 
: Reading | thew t rt alan and watt table lamp ft fel 
\ t table imps wi ft. 
wl ft | 
data Ma sod M Ma I i 
| 


Humidity Effect on Instant 


Starting of Fluorescent 


NSTANT starting of a fluorescent lamp infers 
little delay between the time that the lamp volt 
age is applied to the tube and the time that the 

are is struck. Since this does not permit heating 
of the cathodes which is done in conventional flu 
orescent lamp starting, much higher voltage poten 
tials must be applied to the lamp in order that ign 
tion may occur. These potentials may be applied 
and the are operated with an electrical circuit simi 
lar to that of Fig. 1 

To understand better the principle of high po 
tential starting, one can investigate the voltage 
eurrent characteristics of a typical are discharge 
such as that of a 48-inch 40T12 lamp, shown in 
Fig. 2 
tage across the lamp is increased slowly the lamp 
These 
are represented by separate portions of the curve 
ABC of Fig. 2 


the lamp reaches an RMS value of 


When under normal circumstances the volt 
goes through at least three Cistinct stages 


As the potential difference across 
approximate 
185 volts, small brush discharges emanate from the 
electrode. The current at this time is exceedingly 
small, not in excess of a very few microamperes 
As the voltage is increased to a region 
lischarge (A) fills the 


peak value 
of 200-220 volts, a glow 
lamp. As the voltage is increased further to 250 
300 volts, a condition is reached where the dis 
charge becomes a self-sustaining are (B) due to 
the combined effects of all emission producing ac 


tivities. With the resultant change in cathode po 


Figure 1. A schematic circuit for operating a single 40T12 
instant start lamp 


A paper presented at the National Techoical Conference of the Iilu 
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Humidity Effect on Fluorescent Lamps 


Lamps 


By R. H. McFARLAND 
T. C. SARGENT 


Instant start circuits for initiating the arc dis- 
charge in fluorescent lamps are desirable from 
the consumer point of view but present more 
technical difficulties than the conventional 
starter-type circuits. The absence of an induc- 
tive surge or high voltage transient in the in- 
stant start circuit makes it necessary to have a 
higher initial voltage potential to start the arc. 
External inhibiting conditions may interfere 
with the ease of starting. Humidity is a major 
example of such an inhibitor and the humidity 
effect is described in this paper. Some phases of 
the work covered by this report have been cor- 
roborated by others.’ 


tential drop, the voltage-current curve becomes one 
with a negative slope. In this region, C, the lamp is 


operated with the aid of a series impedance. The 


potential difference across the impedance plotted 


avgainst the current approximates the curve DE 
Under abnormal circumstances, due to discharge 
inhibiting conditions which will be explained later, 
it is quite possible for the lamp's atmosphere to re 
main nonconducting until some point H is reached 
Then the are is struck almost instantaneously with 


Lame vOUTS 


LAMP CURRENT MILLIAMPERES 


Figure 2. The voltage current characteristics of a single 
40T12 instant start lamp. 
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out the intervening glow discharge becoming ap 
parent 

If a non-inductive resistance is in series with the 
tube, the lamp potential can be calculated to fol- 
low the curve HC. This entire region, however, is 
unstable; and the lamp potential drops rapidly 
from H to its stable operating value at approxi 
It is known that starting poten 
tials vary over a wider range with change of hu- 


mately 108 volts 


midity than with changes of other parameters 
external to the discharge tube upon which they are 
dependent 

In order to start a fluorescent lamp from an in 
active status to that of a normal operating condi 
tion, two requirements must be met 
1. The gas between the electrodes, which i ordinarily a 
good insulator, must be made conducting 
2. The cathodes must be conditioned to furnish sufficient 
electrons to maintain a self sustaining are 

While minimum cold starting potentials of flu. 
orescent lamps are determined entirely by the con 
struction of the lamp itself, external conditions 
play a large part in determining the actual starting 
potentials. The physical characteristics such as di- 
mension, type of electrodes, type and pressure of 
fill gas and impurities in the gas all contribute to 
determine the minimum values which it is possible 
to attain for points A and B in Fig. 2. At the same 
time, external conditions exercise a large influence 
in determining the value of H. These are: ground 
ing, capacitance, temperature, and humidity condi 
tions 

Grounding and Capacitance 


In attaining the first prerequinite of starting, 
that of causing the gas to become conductive, it 1s 
important that as high field strengths as possible 
be built up in the gas) Under normal conditions, 
lamps operating from an autotransformer with the 
proper side of the line grounded, as shown in Fig 
1, have one of the lamp cathodes held at ground 
potential while the other cathode is operated at a 
potential above ground equal to the applied lamp 
voltage. Any capacitive body, such as the grounded 
conductor C, imposes the full applied potential 
across the short distance d from the ungrounded 


cathode to the conductor. Sinee d is much shorter 


than L, the voltage gradients become proportion 
ately greater to mitiate the gaseous breakdown. If 
all capacitive objects are removed from the vier 
ity of the lamp, the initiation of the discharge must 
arise only from the potential applied between the 
two ends of the lamp. Fortunately, the starting po 
tential required in that instance does not bear the 


same ratio to the starting potential with a conduc 


as does because of 


capacitive bod 


tor or other 


uorescent Lamps 


the tendency of a gas to withstand higher potential 
gradients in a short gap than in a long gap.* 

To test the effect of a grounded conductor, a 
group of 40T12 lamps were suspended by two 
threads so that they were at least 6 feet from the 
nearest object. Starting tests showed that lamps 
suspended in this manner started at potentials ap- 
proximately 10 per cent greater than when a 
grounded conductor or other capacitative body was 
placed close to the bulb. At high humidities, how 
ever, the increase in starting potential without the 
conductor 1s much greater 

Since switching surges were unpredictable, the 
lamp voltage was increased at a regular rate with 
minimum surges. This was accomplished by con- 
necting a back-geared motor to a Variac in the line 
side of the lamp transformer. A special clutch 
released the Variac at any time desired. A current 
activated relay in the lamp circuit stopped the mo- 
tor at the moment of ignition. Starting voltages 
were read just prior to the time of starting with an 
KMS voltmeter connected directly across the lamp 

In general, the higher the minimum starting po- 
tential for a given lamp the less necessary is a spe- 
cial capacitive body. Lamps which have normal 
minimum cold starting voltages above 500 volts be- 
cause of their physical dimensions have less need 
for conductors than do easier starting lamps. In 
this instance one of the cathodes is so far above 
ground that it is relatively easy for the potential 
gradient to become distorted enough to initiate the 
discharge. The phenomenon is also apparent in 
series operated groups of lamps, for it is seldom 
that any starting aid is needed in such a circuit 
even though the available starting voltage for the 
group may be less than the sum of the minimum 
starting potentials of the individual lamps in the 
group 


Humidity and Temperature 


Although numerous attempts have been made to 
all of them have 
been unsatisfactory until recently 


start fluorescent lamps instantly 
because of er 
Undoubtedly the largest 
external inhibitor of lamp starting by high poten- 


ratic starting behavior 


tial means is humidity 

Controlled tests were run to indicate the extent 
of the humidity effect 
which were constructed under as nearly identical 


40T12 lamps were selected 


onditions as possible and whose normal low hu 
midity starting potentials were alike. The lamps 
were operated in a humidity-temperature cabinet 
in which it was possible to automatically control 
both humidity and temperature. All lamps were 
mounted in a grounded metallic fixture during the 
tests 


The average a-c cold starting potentials of 
easured with an RMS voltmeter and 


lamps 
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STARTING VOLTS 


RELATIVE HMUMEDITY IN PER CENT 


Figure 3. Starting voltages of 40T12 instant start lamps 
vs relative humidity. 


plotted against relative humidity are shown in 
Fig. 3 

A second set of curves in which absolute humid- 
ity is the independent variable are shown in Fig. 4 
It is this latter group of curves which is most inter 
esting, for it shows most clearly the dependence of 
starting potentials on the temperature and humid- 
ity of the air to which the lamp was exposed. In. 
creased absolute humidity produced increased 
starting potentials while increased temperature at 
constant absolute humidity over the range at which 
these measurements were made produced a decrease 
in starting voltage. Lamps whose physical dimen- 
sions are long and slender such as are encountered 


vOLTS 


STARTING 


ABSOLUTE IN GMS x 


Figure 4. Starting voltages of 40T12 instant start lamps 
vs absolute humidity 
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in the T6 and TS long slim lamps may actually 
show a ten per cent increase in starting voltage as 
their temperature is increased from 80 to 120 de- 
grees F. Long slim lamps filled to higher than 
normal pressures have smaller temperature effects 
but higher normal minimum starting potentials. 

Surface resistance and starting potential mea- 
surements were made on a lamp under conditions 
such that surface resistance could be made to vary 
For large surface resistances, this was accomplished 
by taking measurements in the humidity cabinet 
Variation in humidity caused the necessary varia. 
tion in surface resistance. Lower surface resistance 
conditions were obtained by immersing the lamp in 
solutions of different conductivities or by painting 
the lamp with conducting paints 

The data obtained are plotted with starting volt 
age versus surface resistance to form Curve A of 
Fig. 5. This shows lamp surface resistances between 


ress 


Pigure 5. Curve A indicates variation of starting voltages 
of 40T12 LS. lamps with changes in surface resistance as 
a consequence of varying surface moisture. Curve B indi- 
cates variation of starting voltages in surface resistance 
of the lamp in Fig. 6 as a consequence of changing the 
magnitude of the resistors, r, when R o. 


5 and 10,000 megohms are accompanied by in. 
creased starting potentials. The maximum starting 
potential occurs at approximately 300 megohms 
These results confirm previously published work.” 
These investigations coupled with others in which 
lamps were started when immersed in liquids of 
different conductivities led to the following con- 
clusions 


1. The humidity effect is caused by a water film being in 
direct contact with the glass envelope 

2. The moisture in the atmosphere between the lamp and 
the reflector has negligible effect if any at all 


3. The humidity effect causes a delay in the initiation ef 
conductivity of the lamp gas 


4. The leakage from lamp pins, along the lamp, ordinarily 
has a negligible part in the humidity effect 
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Simulation of the Humidity Effect 


Since measurements made in a humidity box do 
not allow rapid changes of circuit or ready meas 
urement of small currents and potentials, an ex 
perimental lamp was wrapped with numerous bands 
of metallic foil which were separated from each 
other by small air gaps. By connecting the bands 
with various sized resistors, it was possible to simu 
late the effect of a capacitive coating with various 
values of conductivity such as is set up by water on 
the lamp surface 

A schematic diagram of the lamp as well as the 


starting cireuit is given in Fig. 6 


Figure 6. Special circuit used for starting 40WT12 18 
lampe and producing controlled lamp gradients 


The close approximation of the banded lamp to 
one affected by humidity is shown in Fig. 5. Start 
ing voltages plotted against surface resistance of a 
lamp when the humidity of the air is vaned pro 
duce Curve A 

Curve B represents starting voltages which are 
obtained when the total resistance across the banded 
lamp is varied by changing the values of r. The 
small departure of cure A from curve B is no more 
than would be expected between different lamps of 
the same type 


Prevention of the Humidity Effect 


Curve A of Fig. 5 indicates two of the methods 
by which the humidity effect may be overcome. It 
ean be seen that the lamps start with little difficulty 
if the surface resistance is below 15 megohms or 
above 1500 megohms. Therefore, the lamp surface 
may be made conductive or it may be made to have 
a highly resistive coating under more humid condi 
tions. Either of these methods is effective in reduc 
ing the humidity effect. Another method which 
may gain future importance is the use of an in 


ternal conductor along the length of the tube 


lee of Conductive Coatings 


Any material which can be applied to the outer 
surface of a lamp which will tend to lower the sur 
face resistance to the order of a few thousands of 


ohms per inch will materially lower the high hu 


haa Humudity Effect on Fluorescent Lamps 


midity starting voltage. This beneficial effect is 
brought about by limiting the potential that can be 
built up across the lamp by the small capacitive 
currents 

Unfortunately, most materials for such applica- 
tion which conduct electricity well are opaque. Tin 
chloride has probably greater transparency than 
any of the other materials now in use. In applica- 
tion, the tin chloride is applied as a vapor to the 
hot glass before being made into a lamp. When the 
lamp is designed for high operating voltages, the 
coating is preferably internal, to reduce shock 
hazards. At the present time cost of application 
and iridescence of the coating have tended to dis- 
courage its use to prevent the humidity effect 


2 Use of Conductwe Stripes 


Many experiments have been performed with 
conductive stripes of various widths. Ordinarily 
the stripe was about 1/16° in width and extended 
parallel to the length of the lamp from a point near 
one cathode to a point near the opposite cathode 
In most cases the stripe was not grounded. While 
some improvement in lamp starting may be 
achieved with use of such a stripe, the humidity 
effect is still evident. 40T12 lamps which normally 
start at potentials under 300 volts may require 
more than 500 volts under high humidity condi- 
tions even with this external stripe. This is higher 
than would be expected. However, it is thought that 
that reason for the additional necessary voltage lies 
in the small capacitive area which the stripe pre 
sents to the cathode as compared to the much larger 
area presented by the moisture on the remaining 
lamp surface. Currents flowing to the water film 
must flow through a high impedance before reach 
ing the shorting stripe. This tends to increase the 
potential drop across the lamp and inerease the 
required starting voltage. Increasing the area of 
the stripe near the cathodes tends to lower the start- 
ing voltage. Grounding the stripy has the effect of 
increasing the capacitance of the stripe. With the 


stripe grounded, no humidity effect is experienced 


3. Use of Highly Resistive Coatings 

Organic waxes used in preliminary experiments 
to protect lamps from moisture were effective but 
easily destroyed. Successful attempts to insulate 
occurred only after silicones became available. At 


the present time, silicone film’ * deposited on the 


mter surface of the lamp acts effectively to disperse 
moisture tending to collect there. This prevents a 
capacitive film from forming and keeps the re- 
sistance of the lamp surface well above 1000 
megohms With impedance paths of this magnitude, 
the tendeney of such capacity currents as are set 


up to cause uniform potential gradients are made 
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Figure 7. Comparison of the effect 
of humidity (moisture) on an un- 
treated lamp (upper photo) and a 
silicone treated 1.8. lamp (lower 
photo). Large drops collect on 
the untreated lamp surface. The 
hydrophobic silicone coating of 
the treated lamp has isolated 
droplets. The resulting high sur- 
face resistance is sufficient to 
minimize the humidity effect. 


ineffective by the lower impedance path from any 
capacitive body to the ungrounded cathode and 
lamp surface. Siliconed 40T12 lamps which ordi 
narily start at an average minimum potential of 
approximately 275 volts have starting voltages of 
less than 300 volts when started at 100 per cent 
R.H. and 120° F. without a grounded reflector 
The hydrophobic effect of silicone coatings is seen 
in Fig. 7 

Some advantages of silicone coatings over other 
methods of reducing the humidity effect are trans 


parency, permanence, and freedom from shock 
hazard. Properly applied silicone coatings are 
smooth and more easily cleaned than is untreated 
glass 


Large numbers of siliconed lamps have been 
placed in field tests under various conditions which 
were judged detrimental to the silicone surface 
Periodically a portion of each test of lamps were 
carefully removed from their location and returned 
to the laboratory for testing the quality of the 
silicone coating as well as the effect of deposited for 
eign material on the lamp surface Although dirt 
may collect heavily on the lamp surfaces, the re 
sulting high humidity starting voltages are lower 
than would be expected from clean striped lamps 
under similar humidity conditions. Lower starting 
voltages for very dirty siliconed lamps are aided by 
a grounded reflector 


Starting of Direct Current Lamps 


Repeatable starting potential measurements on 
direct current lamps are much more difficult to 
make than is the case with alternating current op 
eration. Humidity has little effect on the starting 


process 


1950 


Identical 40T12 lamps such as have been used in 
the foregoing experiments may be found to have 
d-e starting voltages of from 1800-2000 volts when 
the applied lamp voltage is increased slowly as was 
done with a.-c. lamps. Abruptly applied d-c. poten 
tials, however, cause lamp starting at potentials of 
the order of 300 volts 


Summary 
The major external inhibitor of high potential in- 
stant starting of fluorescent lamps is humidity 
which produces leakage paths along the lamp sur. 
face. These paths may be reduced by the use of 
silicones or by the use of conductive areas which 
increase the potential gradients at the cathode by 
decreasing the drop along the lamp due to leakage 
currents 
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DISCUSSION 


Dp. D. Henmanx®: The authors confirm the previously re 


ported relation hetween lamp starting volts and surtace 


conductivity of the bulb as well as the efficacy of silicone 


treatment and transparent conductive coatings in reduc 


ing the humidity effect. However, they find that a ”&-inch 


wide conducting stripe has ins capacitance to 


fully effective unless it i grounded. Although lamps with 


a floating (i.e. ungrounded) stripe may require a slightly 


higher voltage to start than the minimum attained with a 


grounded stripe, any surface conductivity of the bulb at 


hich relative humidities tends to imerease the effective 


eanpactance of the stripe and wer the starting voltage 


Many laboratory tests have shown a decrease in the start 
ing voltage of striped lamps when the relative humidity 
mnereased The eommerenal spplleation, tor several 


vears, of both stripes and silicone treatment has demon 


strated that beth methods are gener ally effeetive in pre 
under hugh humidity 


venting “mp starting « flieulty 


MeFarianp**: In reply to Mr. Hinman’s 


t should be made clear that the mtormation 


Roweer H 
discussion 
ot the preeeding paper in its entirety i meant to apply 
conventional 40T12 | 


t written, 1946, every effort was being 


to the amps, Prior to the time 


thee paper was fir 


made to develop instant starting lamps with as great an 


efficiency, including low cost, as pos ible. Thies created 
a new! for wer open ecmreut ballast voltages. In the 


resuiting work wider ranges conditions were 


nvestigated in order that an meight could be obtammed 


the humidity effect The 


coneernng the mechan 


results of thie work reported im reference 6 of this paper 


proved conclusively that the cause of the humidity effect 


m rechetr bution of the taal scross the lamp by 

leakage eapacitive’ currents along its outer surtace 
The author in perfect agreement with Mr. Hinmar 

in his statement that either the striped of sheoned are 


hallast 


generally w th the present 


stter of fact, he has such an installahen using un 
treated lamp which has never tailed to start in the past 
en liowever, if the hallast volfage were to 
volts, thet nly leoned lamps would be pro 
fleent as mdieated by Table I! of reference 2 in whieh 


Mr Hinman and Mr. Thaver shew that 400 volts are 


required tart 100 per cent of lamps tested at SO r 
Actually, it bas heen shown pr thle by proper hallast 
desumn to start nsetantiv treated, 
with voltage as low as volts and with at 
litho se bad as 120°F and 100 per cent relative 

nu ity 

Finally nee this has ‘ resumption of the 
’ n which was appended to the paper of reference 

» ke te arity ‘ f the pow ule bv 
n n their final 


is Humuedity Effcct on FPlnaoresce 


nt Lamps 


1. The experiments from whieh the author determined 
the relative merits of striped versus siliconed lamps 
without the benefit of nearby capacitive objects included 
a series of tests in which clean and dirty siliconed and 
striped 40T12 lamps were suspended by their lead wires 
from the ceiling of a temperature and humidity con- 
trolled room. Test lamps were suspended such that the 
lead wires made an angle of 135° from the surface of 
the lamp. No objects other than the wire approached the 
lamp closer than eight feet. Humidities ranged up to 
100 per cent at 120°F 


lamps were observed to have up to 335 volts starting 


Under these conditions silieoned 


potentials while ungrounded stripe lamps had starting 
potentials up to 550 volts. Somewhat better starting re- 
sults are observed with both types of lamps in grounded 
fiatures under high humidity conditions 


2. Figures 


$} and 4 of the present publeation are 
meant to justify a previous statement to the effect that 
the humidity effect is one best associated with absolute 
humidity and is not a linear function of relative humid 
itv. Further, even for constant temperatures, the effect 
is not a linear function of relative humidity. The author 
did not intend to imply that plotting electrical resistance 
against relative humidity as was done by Littleton and 
Morey is impractical for conditions such as theirs but 
that an absolute humidity curve for starting potentials 18 
more informative. Separate curves corresponding to 
different temperatures should be observed when plotting 
starting potentials against absolute humidity because of 
the inherent effect of temperature on lamp starting 

}. The use of dinnerware as an example of the abra- 
sion resistance of metallic stripes is invalid in this con- 
nection as the glaze covers the dinnerware stripe, making 
t nonconducting. With all the dishware available in 
1946 the metallic stripes were all noneonduetors even 
when the outer glaze was removed. 

4. The author did not intend to include R. F. lamps 
in this diseussion as they are more nearly like d-e lamps 
whieh are relatively immune to the humidity effeet 
5. In econelusion, is desirable to again eall attention 
to the five reasons listed in reference 2 which, along with 
the fact that siliconed lamps rectify the humidity effeet 
more effeetively than does an ungrounded 4-inch stripe, 
has led the author to choose silicone coating as the most 


desirable preventative These are probably similar to 


these recognized by the industry which uses siheone 


coatings on a large majority of the instant starting 
lamps now produced These reasons were 


1. Silicone coatings are permanent while conductive 


stripes are relatively easily abraded which tends to de 
strov their effectiveness 
completely transparent. This 


Silheone coatings are 


liminates the necessity for any spec ial orientation of the 


amp as is needed with striped lamp 


Silicone coatings offer no shock hazards 


$ Silieoned lamps operate equally well on series or mul 


reuits which eliminates the need for two separate 


ipphed sileone coatings are smooth and 


Property 


eaned than is untreated glass 


ore emstly 
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The Discoloration of Veal Loaf When 
Exposed to High Level Illumination 


HE FADING of materials when exposed to 
light has been observed by namerous inves 
tigators.’:* Their conclusions generally 
state that the fading is a function of footcandle- 
hour exposure. Recent successful efforts of ex- 
perts in the lighting field to increase light levels 
for selling purposes in meat markets have re- 
vealed the unhappy circumstance that a high illu 
mination level accelerates the discoloration. The 
resultant customer dissatisfaction cancels the 
sales stimulation of high light levels 

Field inspections of meat discolorations re 
vealed that the difficulty was usually in a modern 
“super market” type of store. Light levels on 
meat counters varied from 35 to 100 footcandles 
using fluorescent lamps. Conversations with the 
butchers in this type store usually included their 
mention that “we never had this trouble before.” 

An inspection of the literature gave no quanti- 
tative information on meat discoloration by expo- 
sure to light. It was decided, therefore, to ob- 
serve, in the laboratory, the effects of various 
light levels as a starting point in an effort to 
understand the problem 

The nature of the experiments reported herein 
is therefore exploratory. No attempt has ben 
made to explain the phenomenon although some 
effort has been made to investigate means for 
reducing the discoloration by selective filters 

Though the butchers reported that the dis 
coloration took place on all prepared meats, they 
stated (and preliminary work confirmed) that 
veal loaf was the most sensitive in its response 
to light. Fresh killed meats also showed the effect 
but some confusion in observation resulted from 
dehydration effects. It was consequently decided 


that veal loaf would be used as the sample 


Technique of Observation 
The meat was observed under various levels 


of illumination from both tungsten and fluorescent 
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Discoloration of Veal Loaf 


By HUGH ARCHER 
R. E. BANDFIELD 


Discussing an investigation of lighting factors 
which produce discoloration of veal loaf. 
Samples were exposed at temperatures ranging 
from 33-65F to both tungsten and fluorescent 
light sources at levels of 50 to 150 footcandles, 
and the time required to produce the least 
perceptible discoloration was observed. The 
results indicate that the time for least per- 
ceptible discoloration is a function of tempera- 
ture, light level and spectral distribution. The 
use of various filters between the light source 
and the meat indicate that the shorter wave- 
lengths of light caused discoloration faster than 
did the longer wavelengths. 


sources. The meat temperature was controlled 
over the range 33F to 65F. A non-spiced, finely 
ground, cooked veal loaf was used. Each sample 
comprised two slices, cellophane wrapped. The 
spectral transmission of the cellophane was mea- 
sured and found to be constant at 90 per cent 
from S500A to 

The information determined was the time re 
quired at constant temperature and illumination 
to produce the least perceptible discoloration of 
the sample. Five different observers and approxi 
mately 200 samples of meat were used in the tests 
The meat samples were prepared from freshly 
prepared whole veal loaves. Control samples were 
observed from each prepared batch of samples to 
check uniformity. The exposure necessary for 
least perceptible discoloration determined in con 
trol sample cases agreed to within 20 per cent 
The newly prepared samples were preserved at 
32F and in the dark 

The level of illumination was measured with a 
calibrated footeandle meter with corrections for 
its response to color quality of light 

The various temperature levels were obtained 
by the use of a temperature-controlled room. Meat 
temperatures were observed by inserting into the 
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Figure 1. Time for least perceptible discoloration in veal for purpose 
loaf, Light source..tungsten, 100-watt. No filter 
white enite 


Amber acetate 


meat an iron-constantan thermocouple of No. 30 


Awg wire. Temperature measurements indicated 
? no perceptible difference in temperature across 
’ | | the surface of the meat samples 
. The discoloration was made more apparent by 
x? the use of an opaque shield placed on one half of 
3 the sample during exposure. Dehydration was pre- 
- | ented by the cellophane envelope. No difficulty 
a“ was experienced in obtaining comparable data be 
._— tween the different observers. Each sample was 
observed independently by more than one observer 
: , as a means of increasing reliability of data. The 
ee . as received’’ color of the veal loaf showed a 
pinkish-tan appearance. Upon exposure, the prin 
Figure 2. Time for least perceptible discoloration in veal cipal color change noted was a reduction in the 
loaf. Light source fluorescent, 20-watt white. No filter ‘pink’’ component. This left a greyvish-tan ap- 


pearance to the meat surface No other change in 


the character of the surface was noted 


Results 


The schedule of experiments reported here is 


summarized by Table L Figs. 1 through 6 show 


the time to least perceptible discoloration for 


various conditions of illumination and tempera- 


ture Figs. 7 and & are spectral distribution curves 


showing the filter characteristics of two of the 


filters 


It is apparent from an inspection of the curves 


Figs. 1 through 6) that the discoloration is a 


Sees «=—Cofunetion of time, temperature, light level, and 

speetral quality of the illumination. For example 

. ‘ ‘ conditions of high temperature and high illumina 


tion promote rapid discoloration for both tungsten 


and fluorescent lamp sources. The least perceptible 


Figure 3. Time for least perceptible discoloration in veal 
loaf. Light source. 20 watt white Auorescent, with Noviol 
Cc” 205 mm filter ous investigations for other materials as a direct 


discoloration occurs in good agreement with prev! 
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(ft-e-hr) when 
considering only one type of unfiltered light source 
and especially so at the normal 40F operating tem- 


perature 


function of 


The same correlation does not: exist, however, 
when considering sensibly equal illumination of 
different spectral quality. Thus, at 40F, an expo 
sure of 93 fe-hr with a fluorescent source is re 
quired to produce least perceptible discoloration 
whereas approximately 159 fe-hr are re 
Fig. 1 


ancy becomes even greater at lower temperatures 


(Fig. 2 
quired for tungsten sources The diserep- 
Thus, at 35F, the fluorescent source requires 135 
fe-hr (Fig. 2 
fe-hr (Fig. 1 


yellow and red predominance of tungsten sources 


and the tungsten source requires 300 
These differences suggested that the 


was advantageous when considering the display 
lighting of meat for more reason than appearance 
alone. To test the validity of this line of thought 
the fluorescent source was equipped with a Noviol 
‘C’' 2.05 mm filter that cut off all wavelengths 
shorter than approximately 4500A. This filter pro 
duces a definitely vellow light. It was considered 
suitable, however, as a means of testing the assump 
tion that the blue and near ultraviolet radiations 
were mainly responsible for the discoloration. The 


results of this run are shown in Fig. 3. They reveal 
a significant increase of time necessary for least 
perceptible discoloration at 40F 

Two other filter materials (Catavar 1001, Fig. 4 
and a commercially available filter, Fig. 5) were 


tested with significant though mediocre results. In 


Discoloration of Veal Loaf Under Diverse 
Conditions. 


TABLE II 


Ft-o-hr to least 


perceptible 
discoloration 


« 


Temperature of sample 


ble discoloration divide 
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Discoloration of Veal Loaf 


Figure 4. Time for least perceptible discoloration in veal 
loaf. Light source-20-watt white fluorescent with 
Catavar 1001 filter 


Figure 5. Time for least perceptible discoloration in veal 
loaf. Light source—fluorescent, 20-watt white with com- 
mercial filter sold for the purpose. 
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100 


Figure 6. Time for least perceptible discoloration in veal 
loaf. Light source-—-20-watt white fluorescent. Filter 
Tenite “I" color 7695 amber acetate. 
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Figure 7. Spectral absorption of Noviol “C" 2.05 mm 
filter 


each case. a decrease in radiations in the neighbor 
hood of 4000.4 


the length of time necessary to produces diseolora 


resulted in a significant increase in 


tion at the normal 40F operating temperature 
\ third filter Tenite | 


Color 7695 resulted in an increase of time to least 


using amber acetate 
perceptible discoloration that was somewhat greater 
than for the first two filters tested. See ig h 

A eondensation of the information presented in 


the various figures is prese nted in Table Il 
Conclusions 


For prepared meats wrapped in cellophane and 
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Figure 8. Spectral absorption of Tenite “I amber acetate 
color 7695. 


exposed to illumination levels between 50 and 150 
footeandles, the time required to produce least 
perceptible discoloration’’ is a function of time, 
temperature, quantity of illumination, and the 
spectral quality of the light. Preliminary investi 
gations indicate that the shorter wavelengths of 
visible light are more effective in producing dis 
coloration than the longer visible wavelengths 
Filters selected for their ability to absorb wave 
lengths in the 4000A range and interposed between 
the fluorescent source and the meat produced a sig 
nificant increase in the time required for least per 


ceptible discoloration 


Plastic Photometer 


A 700-pound 9-foot plastic photometer to be used 
to measure the light output of eight-foot slimline 
fluoresecent lamps was recentiy put into service at 
the Westinghouse Lamp Division, Bloomfield, N. J. 

Fluorescent lamps to be tested are first warmed to 
normal operating temperature in a rack adjacent to 
the photometer. They are then fed mechanically 
into the sphere to eliminate the possibility of dam 
aging the interior reflecting surface. A light-sensi- 
tive photocell in the sphere measures the light out- 
put of the lamp; the value is read on an instrument 
at the operator's table, together with values of 
wattage, voltage, and current. Carefully controlled 
laboratory temperature and humidity make possible 
light-measuring accuracies of more than 99 per cent 

Eleven coats of interior paint, including six top 
coats of a special chalk-white paint that rubs off if 
touched, provide ideal reflection conditions. Every 
three months, the sphere interior must be repainted 
with five coats of this paint 
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Studies of the 


Visual and Lighting 


Problems of Television in the Home 


XPERIMENTS IN the late *‘nineties’” con 
firmed the view that cathode rays are moving, 
negatively charged particles, and that in a 
vacuum, with a cathode and properly arranged 
anodes, these rays could be made to move at a uni- 
form velocity after several steps of acceleration 
They could also be deflected inside a vacuum tube 
in any direction by either electrostatic or magnetic 
fields At the point of impact these rays even 
caused the glass enclosure to glow. These early 
tubes played an extremely important part in the 
development of the electrical theory of matter 
With them the classical experiments to determine 
the ratio of the electron charge to its mass were 
made 
In the early part of 1930 prototypes of our pres- 
ent cathode-ray television picture-tubes were still 
laboratory devices. Their cost was extremely high 
and their life expectancy was around thirty hours 
Since then has come an amazing succession of 


events in which the present type of cathode-ray 


picture-tube has played the lead role in bringing 


television right into the American home. Its im 
pact on our family life is not completely foresee 
able, however, thousands and even millions of 
families are experiencing the terrific dominance of 
television in their homes today. Its force changes 
almost every family routine for many weeks after 
a new set is installed. It constantly bids for atten 
tion, and it is hard to believe it will not become a 


significant part of family life 


The Influence of Theatre 
and Motion Pictures 


Now each evening as darkness comes on, all light- 
ing habits of the past are swept aside and the 
family attends the theatre at home. The spirit of 
attending a show may be hardly sensed, but under 
neath it all the television program is like the 
theatre, and by the appearance of the picture itself 
black and white and in motion, it strongly suggests 


the motion picture. This latter mental association 


A paper presented at the National Technical Conference of the 
Iuminating Engineering Society held September 20-25 1949 
French Lick ndians Author (General Flectric Co. Nele Park 
Cleveland, Uhio 
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Lighting Problems of Television in the Home 


By E W. COMMERY 


**demands’’ a dark house at night even though the 
same television receiver was viewed over long pe- 
riods in the same room in the earlier daylight 
hours. The play and the stage also suggest a dark 
house since it has long been customary to dim the 
lights as the curtain goes up. The reasons for using 
this mental conditioning are rather well known in 
theatre art 

Visual discomfort in viewing motion pictures is 
avoided through large picture size and low screen 
brightness even though the house lighting is carried 
at low levels 

In the theatre the size of the stage, its depth, its 
normal brightness level, which averages substan- 
tially above the motion-picture sereen, and its 
freedom from excessive brightness-ratios, except 
for brief intervals, as well as the effect of the light 
from the stage reflected into the house, all combine 
to provide visual comfort for the audience 

Influences from both the stage and motion-pic 
ture theatre cannot be denied. In this study a 
critical examination of both was made. In the 
case of the motion-picture theatre, a significant 
scale-of-brightness measurements and a suggested 
set of visual interpretations are presented since 
they afford the basic reasons for viewing motion 
pietures in a darkened theatre. Similar measure- 
ments on typical well-designed television receivers 
are presented. Comparisons of the two clarify the 
question, shall television be viewed in the dark, in 
a dimly lighted room, or a normally lighted room? 

The most frequently encountered questions per- 
taining to the production of the television picture, 
its viewing, and the lighting of rooms for viewing 
the picture are taken up in the order just stated 
Throughout the following discussion the points 
offered, discussed, or disposed of are based upon 
operating well-designed receivers at the best ob- 
tainable high-brightness picture-point on a good 
telecast picture signal. To attempt to include dis- 
cussions of departures from a ‘‘best picture,’’ that 
is, from strong and weak signals or an improperly 
adjusted receiver or antenna would lead into an 
almost endless number of exceptions that could 
scarcely ever be duplicated at any one time 
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is not intended to present methods of 
causes for unsatisfactory pictures, 


diagnosing the 
instead it is intended to aid in particular the light 
img sp ialist, the television-receiver designer, the 
and the interior designer in 
home with the 


While the dis 


eannot possibly close this 


designer of furniture 


bringing present television to the 
highest attainable visual comfort 
ussion presented here 
whole art and science of television is 


it is hoped that it will offer 


subject, the 
in its infanes much 


to clear up the apparent confusion that abounds 


today on some of the problems discussed 


Television Picture Formation 


The generation and forming of the picture is of 
particular interest to lighting specialists since the 
athode- ray preture tube used is a livht-source The 
inside face of the 


hghting 


tube is phosphor coated as is the 


regular service fluorescent lamp. In the 


former a tiny stream of electrons is generated, di 


rected, and brought to a minute focus on this phos 
phor coating, which causes it to glow at one point 
In the latter, energy at 2537 Angstrom units strikes 
the phosphor causing it to fluoresce all over. Parts 


of a typical pieture-tube are shown in Fig. 1 


Applying the proper voltages to the various parts 
of the tube causes a tiny spot of light to appear at 
Changing the bias voltage 


the one point shown 


between the control grid and the adjacent anode 


inereases or decreases the quantity of electrons in 


FOCUS 
colt =<" 


ELECTRON 
BEAM 


ATED 


| FILAMENT 
DE 


ONTROL & ACCELERATING 
ODES 
Figure 1. The cathode-ray television picture-tube with its 
focused electron beam generates traces of varying light 
across ita phosphor coated face to reproduce scene and 
action. Focusing the electron beam magnetically is shown 
above and electrostatically below. 
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RATIO OF WIDTH TO HEIGHT -4 TO3 
Figure 2. The electron beam traces the picture from left 
to right starting at the top. Its return at the end of each 
line is dark. The frame requires 262‘, traces. Two of 
these frames immediately following each other, interlaced, 
form a complete picture, thirty per second. 


which in turn increases and decreases 
light. If the 


negative with respect to 


the beam, 
the brightness of this spot of control 
grid is made sufficiently 
the anodes, the flow of electrons can be stopped 
Under this condition the spot of light would be ex- 
As the 


The brightness of this spot can 


tinguished bias is less negative, the spot 


becomes brighter 
changes 


nerease and decrease with bias voltage 


with extreme rapidity If some means can be sup- 
plied to swing the electron beam across the face 
of the 
persistence of vision will make it appear as a con- 
To make the whole tube lumi- 


tube with sufficient speed and often enough, 


tinuous line of light 
nous, either magnetie or electrostatic fields are ap- 
plied to the electron beam which drive it back and 
forth horizontally and at the same time pull it up 
and down at the right frequency to have all parts 
of the tube covered evenly at one value of the con 
When all of this is done, 
and at sufficient speed to 


trol grid bias voltage 
properly coordinated 
avoid flicker, we have an evenly glowing electron- 
beam fluorescent light-source. Without a television 


picture signal, we therefore see an evenly illumi. 


The exact path of travel of the 
» 


nated pieture tube 
electron beam is schematically illustrated in Fig 
top left corner, the first active 
At this point it 
is blanked out and retraces to the left edge along 


Beginning at the 
luminous line snaps to the right 
the path of the white broken line. Now the beam 


spot is down one step and it again snaps to the 
right. As in the case of the end of the first active 


he left blanked 
broken line 


line or trace, the beam returns to t 
out, this time across the second white 
This is repeated until 262!. lines have been traced 
Having arrived at the bottom, 


top of the 


and made luminous 


blanks out to return to the 


the beam 
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Pigure 3. Varying the strength of the electron beam 

delineates the tones of each trace across the picture. The 

diagram below the picture suggests the changes in the 

electron beam and the corresponding tone values from 

black to white along one trace located by the white line 
on the picture. 


frame. The path of the return is suggested by the 
thin white line which starts at the lower-right cor 
ner and follows to the left and right as indicated 
by the black and white arrows. The complete trace 
from top to bottom and return occupies one-sixtieth 
of a second. Immediately this whole trace is re 
peated in between the lines made the first time to 
complete one filled, interlaced, overall pattern in 
one-thirtieth of a second. The two complete traces 
comprise the 525 horizontal lines that create one 
picture frame. Complete frames of light or pic 
tures are presented at the rate of 30 per second, a 
rate well above the flicker value 

To complete the description of picture portrayal, 
we need to examine the changes in the brightness 
of the spot made by the electron beam when it 
creates a single line of a given picture. In Fig. 3 
the changes in spot brightness shown in the graph 
below the picture are indicative of a single trace 


required to create one line of the picture 


Picture Size 

One of the first questions that arises in the mind 
of an owner or potential owner must be, how big is 
the picture? Manufacturers have presented tele 
vision sets more often in terms of the picture size 
than by tube diameter. There is no standard prac- 
tice as to how much of the tube is really unmasked 
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Lighting Problems of Television in the Home 


Mask shapes and picture areas for 
They 


now appear to be going toward a recently devel. 


for viewing 
given tube sizes have varied considerably 


oped expanded shape which affords a greater pic- 
ture area than found six months ago. In the fall of 
1948 a summary of forty-nine receivers using ten 
inch tubes revealed that the picture areas ranged 
from 51.5 to 55 square inches with over half at 52 
Mask A in Fig. 4, the central dotted area, limited 
by the black broken line, represents the shape of a 
51-square-inch picture. By expanding through the 
white area immediately surrounding Mask A, we 
obtain the present popular expanded picture, Mask 
B, which affords picture areas up to approximately 
61 square inches. The expanded picture mask in 
ereases the picture height only slightly and the 
enlargement of the portrayal of the subject is in- 
Mask B may provide a 
Visually, one 


creased a small amount 
more pleasing effect or appearance 
does not get a substantially better reproduction 
of the television signal from B, although the round 
ends may feel softer than the straight vertical sides 
of A. Mask shape changes are a part of the evolu- 
tion of the art in television. 

The ratio of the picture width to height in both 
television (as transmitted) and motion pictures is 
standard at 4/3. This is the ‘aspect ratio’’ of each 
Mask A in Fig. 4 adheres very closely to this ratio 
Its corners are filleted rather strongly to allow for 
expanding the pieture size. Mask B may change 
this ratio but pot to such an extent that significant 
distortion is introduced. More of the corners are 
lost. Finally, the picture can be pushed out through 


the dark white-dotted area marked C to fill a circle 


Figure 4. Illustrating three masks for the picture tube. 

Mask A has an aspect ratio of 4/3. “A” extended through 

the white surround becomes “B,” the present popular 

expanded picture. A blow-up of the center of “A” or “B” 

is possible by filling the remaining area “C” to make & 
circle. 
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This can be done two ways through adjustments of 


the horizontal and vertical scanning circuits of the 
receiver. One is to over-sean the pieture vertically 
with the horizontal seanning adjusted to fill the 
eirele at the left and right edges Done this way, 
people in the picture are thin and tall just as they 
are when viewed in comparably designed concave 
mirrors placed vertically. Instead of a normal 
aspect ratio of 4/3, it is nearer 1/1 The other way 
is to over-sean both horizontally and vertically to 
fill the circle and still retain the 4/3 ratio. The 
top and bottom of the picture may coincide with 
the upper and lower edges of the circular mask, 
but the vertical sides of the pieture go out and 
bevond the circle. Now a substantial part of the 


With 


this latter method, the pieture can be free from 


picture is lost, approximately 40 per cent 
distortion. Since the scanning oscillators can be 
adjusted to expand the picture and still avoid dis 
tortion, receivers which afford both the regular 
pattern, such as A or B and an expanded blow-up 
of the center of the picture such as ©, are now 
being offered. Careful observations of the resolu 
tion or foeus of the cireular blow-up picture have 
not been made, especially those blown up from the 
center of distant seenes. If the distant scene does 
not have good detail in it, a blow-up of it will not 


always improve the quality of the picture 

The question of greater importance regarding 
picture size is one of the size of the tube itself 
Direct-view picture tubes now range in ciameter 
from 3 to 20 inches. Until recently the 10-inch has 
been the most popular tube size If the price per 
square inch of picture can be taken as an important 
factor, We may expect to see a somewhat larger 
pieture-tube come into faver. Early in the year a 
summary of a large number of receivers —- all 10 
inch tube table models — showed the average price 
Approx! 


10-inch 


per square inch of picture to be $5.50 
mately six months later new designs of 
table models range from $3.90 to $4.50 per square 
inch of preture The newest large tube sets are now 
being introduced at ‘‘ prices 
It appears that the 


trend to receivers with 10-inch tubes and larger ts 


significantly lower than these 


being established. Reliable methods of appraising 


the relative sustained visual values of the pretures 
from various tube sizes have not been found. There 


is every reason to observe, the larger the picture 


the better. due to all the relationsl ps that exist 


hetween size. contrast, and brightness. There is also 


a certain indefinable something associated with life 
have no trouble 


size pictures, even though we 


accepting or visually interpreting close ups of a 


baseball player as being life-size on a 10-inch tube 
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Viewing Distance 
With television, the picture viewed is not in good 
tocus at all times over its entire area. It is ‘‘ruled’’ 
with a set of horizontal lines which increase in size 
and spacing with tube size. Electrical disturbances 
are reproduced as physically larger elements of the 
tube face with larger pictures. All of these and 
other factors make it desirable to view the larger 
and larger tubes farther and farther away. Increas- 
ing size does not do away with many of the prob- 
lems. This does not mean, however, that the viewer 
must at all times remove himself from the largest 
pieture to such an extent that he is no better off 
than if he were viewing a much smaller set at a 
correspondingly normal distance. There is obvious 
value in sheer size alone, but it may not be taken as 
the sole criteria any more than other emphasized 
factors of performance. For example, the later dis 
cussion of reproducing a good scale of tones from 
black to white reveals how very important tone 
reproduction may be 
Since tube size and viewing distance are in some 
related 


ways exactly we can be quite specific on 


this point. The traces shown in Fig. 2 create a set 
of gray lines across the picture such as is illustrated 
in Fig. 5. These spacings are directly related to the 
actual picture height of the frame and the number 
Using Mask B in Fig. 4 on a 
these horizontal lines oecur at ap- 
When viewed at 8 


of horizontal traces 
ten-inch tube 
proximately thirty-six per inch 
feet. these lines subtend a visual angle of 1.2 
minutes. Depending upon the distribution of light 
in the picture, they are at the borderline of being 
seen under many conditions. The data of Luckiesh 
and Moss' on the four fundamental factors of 


vision show that we may expect to just resolve 1.2 


Figure 5. A section of picture actual size from a 10-inch 

tube. Fusion of the horizontal lines and other electrical 

disturbances in the picture are effected by adequate view- 
ing distance 
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minutes when the background brightness ranges 
from 5 to 100 footlamberts and the contrast be 
tween the object and its background is less than 50 
per cent. All of these quantitative values exist with 
this situation. To get fusion, we need a slightly 
greater distance between the viewer and the tube 
One to two feet added to the basic distance of 8 feet 
are desirable in not only fusing the horizontal trace 
pattern but also for getting the minute surface 
disturbances that often occur fused into a state of 
visual equilibrium. Then, too, this rule of distance 
supplies a better sense of being in focus for the 
more distant elements of scenes that are not pre- 
sented in the best definition or in a good range of 
Viewing distance may therefore be sum- 
marized as ten times the diameter of the picture 
tube, both in inches, plus one or two feet. For long 
viewing periods, even greater distances appear to 


tones 


be very desirable. Distances beyond those given are 
also dependent upon the resolution and steadiness 
of all parts of the picture. To mask poorer recep 
tion and reproduction, move farther away from the 
receiver. This distance rule cannot be applied to 
the extremely small tubes since only a general 
visualization can be obtained from them beyond 


several feet 


Evaluating Picture Tone-Range 


While there are many important ways of evalu- 
ating the performance of television receivers, most 
of them contribute to the sensitivity, selectivity, 
stability and the reliability of the receiver. After 
all of these have been assured, we should examine 
the ability of the receiver to interpret the complete 
picture signal. In this study a considerable amount 
of work was devoted to this end since it is finally 
the end product of the whole chain of events in 
volved. At this point in the art of receiver design 
and telecasting, remarkably high quality reproduc 
That 
they are not always obtained on everyone's receiver 
is obvious. The method of picture quality appraisal 


tions of the original scenes can be obtained 


proposed here is intended to provide a means of 
evaluating the tone-range interpretation of the re 
ceiver. Through proper settings of the contrast 
and brightness controls of the receiver, we can al- 
ways produce black and white. In fact, these two 
sensations are obtained over a wide range of the 
brightness control alone. The real question includes 
not only the relative and absolute brightness values 
of black and white but how well does the receiver 
reproduce the scale as telecast in between these 
limits. In attempting to answer this question, we 
should begin by turning to the test pattern sent out 
by the station. These are of different design in 
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Figure 6. Showing the various interpretations of a test- 
pattern gray-scale at different settings of the background 
or brightness control. Maximum practical contrast control 
settings. Type 10BP4 picture tube. 
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different parts of the country; however, they usu- 
ally incorporate some form of ‘‘gray scate."’ In 
the lower corner of Fig. 6 is shown an elementary 
test pattern with a gray background enclosing a 
black disk surrounded by 4 circles going through 
three grays to white. Their absolute brightness- 
values are plotted along the vertical dashed line 
at a background brightness of 2.7 footlamberts 


Reproduced on the television receiver at this back 


ground brightness, ideally they would have the 


same set of brightness values This exact reproduc- 
tion may not be attainable for numbers of reasons 
outside the seope of this discussion. For example, 
if the maximum high-light brightness achievable on 
the receiver is substantially below the upper white 
value, the whole seale is compressed, although the 
uniform inerement of the upper part of the scale 
might be obtained 

The principal ideas to be gained from this part 
While the 


the proper intervals in 


of the study are contained in Fig. 6 
receiver may not reproduce 
the gray seale, there is a ‘‘ best picture’’ setting of 
the brightness control with the maximum workable 
contrast setting. Changes of the absolute brightness 
values of each one of the steps of the test pattern 
with changes of the brightness control are shown 
in this figure. Various positions of the brightness 
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These 


brightnesses are scaled along the abscissa, while the 


control produ « changes of the background 
ordinate seale applies to the test pattern element 
Ring (1) and the test background are 


always at the same brightness-level 


brightness 


Turning the brightness control from the low 
point on the left to the extreme high on the right 
produces a variety of changes in the interpretation 
of the signal values as set at 2.7 footlambert back- 
Actually, at the low point both 


yround brightness 


the center and ring (1) are black. In other words 


there are no deep grays. The second ring also 
moves down proportionately more than it should, 
while rings 3 and 4 remain in the correct relative 
positions This pieture is completely unsatisfactory 
since it will foree out the middle tones By re 
ferring to Fig. 7, it is found that it is too near 
the right-hand end of the seale. The viewer is 


often tempted to use a setting of low brightness in 


an effort to improve washed-out, low-contrast tele 
asts As the brightness control is increased to the 
extreme right Fig. 6 we Pass the nearest ap 


proach to the best picture interpretation on to a 
maximum brightness exactly twice that of the best 
This high value ‘‘lifts 


pieture setting the scene 


especially if it is outdoors, but it disappoints 
since it decreases the relative sensation spacing at 
the upper end very markedly. Note how much 
closer the first ring is to rings 2, 3, and 4. This 
shift adds greatly to the original difficulty of 
having rings 4, 3, and 2 closer together than thev 
should be 


small differences at the white end of the seale and 


Too much of the picture is rendered in 


the blacks and heavy grays are too high in absolute 


value. From the author's own observation. definite 


settings of both the brightness and contrast con 


trols should be made when viewing a given tele 


Vision station test pattern These control positions 
can be marked and always used when receiving 


programs from this station. Adjusting the picture 


setting when viewing the grav seale of the test pat 
tern can be done with greater reliabilitv than 
making these adjustments from anv one proygran 
Resetting them frequently does not produce any 
significant improvement. The extended usefulness 
of Fig. 6 will be especially noted when examining 
the question of filters at this point 
Viewing Filters 
\n absorbing colorless filter placed in front of a 


tube would be properly considered when 
ver produce good 
brightness if 


there is (a) direet-view glar 
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Figure 7. Schematic portrayal of the crowding of the 
gray-scale when the brightness control is reduced from 
the “best picture” position to its lowest position. 


In the first situation the glare sensation is induced 
by the lack of suflicient light on areas forming the 
visual field around the picture. In the second, the 
is induced by too much light striking the 


This latter situation would 


wash’ 
pieture-tube directly 
be encountered much more frequently and to a 
vreater degree in the daytime than at night 

Where the surrounding illumination is low and 
the picture uncomfortably bright, the addition of 
the filter reduces the overall brightness of the pie 
ture, which in turn affords rehef. One of the sig 
nificant visual effects associated with filters is that 
the blacks and dark gravs are somewhat darker or 
blacker. Any filter of reasonable transmission does 
not change the distribution of the sensation values 
over the picture, although the absolute brightnesses 
are lowered. Commercially, filter transmissions are 
ommonty as low as thirty per cent 

By reducing the five test pattern values in Fig. 6 
to the values that would result with anv selected 
filter transmission, it will be noted that the spacings 
hetween each of the values remain the same 

Some program productions might go to consider- 
able pains to work in a low kev to create suspense, 
mystery, vagueness, ete. When this is the case, a 
vood range of deep tones from the picture-tube 
needs to be guarcde d from too much incident light 
The “‘introduction’’ of an appropriate filter for 
such programs would provide this seale a_ better 
opportunity to work, At the same time it would 
not be necessary to sit in a dark room. However, 
tone range at the low end of the seale must be in 
the pieture itself. The filter cannot introduce sen- 
sation steps that are not in the original 

The effect of greater contrast may often result 
when the program does not employ values in the 


This, of course, brings 


middle of the tone range 
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white and black together and each enhances the 
other 

Other programs such as outdoor sports or events 
in well-lighted arenas, newscasts, and studio sets, 
ete., with average lighting, have more life and snap 
in them when portrayed at high average brightness 
level. Here real blacks are not too important. The 
reduced brightness associated with many filters is 
not compatible with these desired high-level visual 
effects 


ment of the receiver for both day and night view 


Proper arrangement of lighting and place 


ing can nearly always provide satisfactory visual 
conditions for viewing well-lighted and outdoor 
scenes without the use of filters 
\t this point we might examine the question of 
getting a less bright picture and blacker blacks by 
merely reducing the setting of the brightness con 
trol of the receiver. For example, by lowering the 
background brightness of the picture fifty per cent 
instead of using a 50 per cent filter. Fig. 6 is use 
ful for analyzing the question and making the 
comparison 
Brightness Values of Test Pattern Elements 
(Footlamberts) 


Pilter (50°. ) on 
Typical Reception 


Test Pattern Typical Brightness 
Blement Reception Control at 50°. 


Again it is noted, the filter does not change the 
original increment ratios between the steps from 
white to black. When the brightness control is low 
ered to bring ring 2 and the background down to 
14 footlamberts so as to match the brightness of 
these same elements viewed through the filter, that 
is the only condition of match in each case. The 
white end of the scale reduced by the brightness 
control has only been lowered a small amount, the 
black end only slightly, while the dark gray values 
coincide. From the slopes of the lines representing 
elements 4, 3, 2, and black, it is evident that lower 
ing and raising the brightness control changes the 
relationships inside the tone scale, while a sunple 
filter does not, hence there is no setting of the 
brightness control that: will match the quality of 
the best picture’ setting. Lowering the brightness 
control does not provide a picture comparable with 
that obtained with a filter on the “*best picture’ 
setting 

With the brightest types of tubes which would 
vield a best picture’ at high levels, the range in 
absolute brightness values between black and white 
reproduced increases. This greater range permits 
more incident light on the picture than when the 
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receiver and tube together are unable to produce 
a good range of absolute value, black to white. In 
fact, if the receiver operating at its ‘‘best’’ pro- 
duces pictures at too low a level of absolute values, 
a darkened room may be the best for viewing since 
it ean stand so little stray light and suffers too 
When 
contemplating the use of a filter, it is well to know 
This value may 


much brightness reduction when filtered 


or measure its direct transmission 
be used to estimate the reduction of the viewed 


picture brightness, while the square of this value 


may be used to determine the reduction of incident 
heht striking the tube, which in turn produces the 
brightness values that must be added to all parts 
of the picture. The reflectance of the tube face is 
approximately 50 per cent. If tube brightnesses 
could be increased several fold at no marked in 
crease in receiver and tube cost, filters could be 
added to permit greater freedom of placing the 
receiver in rooms, both day and night, with respect 
to the amount of light that could be permitted to 


fall on the tube face 
Viewing Lenses 
Viewing lenses of heroic dimensions, sufficient to 
even include the 16-inch tube, provide an enlarged 
image of the picture. These are usually well 
designed, clear plastic containers filled with a min- 
eral oil. The thickness of this oil laver may sugyest 
considerable loss of picture brightness due to ab 
sorption. Measurements show only a small redu 
tion in picture brightness. The gathering power of 
the lens appears to be sufficient to offset the loss of 
light through the materials of the lens. The posi 
tion of the viewer is reasonably critical to avoid 
distortion. Where the number of viewers is limited 


and the tube size is small, lenses offer advantages 


Surroundings for Viewing 

Motion and Television Pictures 

The assumption that the viewers’ surroundings 
should be dark was discussed at the beginning. In 
addition to the mental attitude of ‘‘going to the 
show,’’ many people feel they can see more by view 
ing the picture in the dark, and finally, there are 
no visible distractions in the dark. This is the 
point at which erroneous conclusions have usually 
been drawn. Television pictures and motion pic- 
as viewed on their respective screens, are 
Each of these 


Beginning with the 


tures 
quite different in at least two ways 
should be examined critically 
motion picture, we may properly ask why they are 
viewed in near-dark rooms, since that is the normal 
practice’ Measurements of the brightness of all 
parts of the screen when viewing a high quality 


black and white motion picture reveals some sur 
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Figure 8. Comparisons of the ranges in brightness seen and the sensations created on the motion-picture screen and 
the television picture-tube show how markedly they differ. (Values in footiamberts.) 


the motion picture, while T.V. presents the tele- 
vision seale. We have not viewed a full-sized, full- 
length motion picture projected at ten times the 
value in a darkened house. It 


prising values to those not familiar with this art 
For example, a white pillow case hung out in full 
The sen 


sation of bright window curtains, struck with sun 


: sunshine is produced at 5 footlamberts 


present normal 


light and viewed from indoors, may be produced 


in the range from 5 to 7 footlamberts. A beautiful 


seale of grays are provided from a few tenths foot 


lambert up to 1, and a seale of deep grays and 


blacks are presented at less than 0.1 footlambert 


and down to 0.01 footlambert. The best modern 


projection practice might double these values. The 


thing to consider here is that the values just given 


are ommontly used and they do provide the desired 


sensation seale. The dark house and the low bright 


ness sereen lowers the viewers adaptation so much 


that they have no diffieulty in seeing through the 


yreat range of the black end of the seale The 


blackest value with television begins around 0.2 to 


O footlambert, over ten times the working black 


range of motion pictures. In the motion picture 


theatre we have to hold low adaptation, aside from 


the need for eliminating stray light to prevent 


wash" of the blacks and wravs; that ts, if we are 


yong to use night seenes beautifully sealed in ex 


tremely low brightness tones. We carefully sensi 


tize the eves to make all these visual interpretations 
possible through the use of a dark house and mod 
erate sereen brghtness If pietures were 
projected at ter ' ore times the present bright 
ness we yvonld be reasonably elose to the 
peration of a good television receiver, particularly 
when the brightness values that ar btammable with 
hewest pietiure shaving aluminized screens 
‘ onsidered 

In a itt pre the marked differences 
in the positions of t two sensation seales, the 
diagram of Fig. 8 has been d veloped MP pre 
sents approximately the black-to-white seales for 
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or down tn ste 


Home 


hardly seems possible that it would not produce 
visual discomfort 

With white values running from 15 to 50 foot- 
lamberts and up with television, we do not need to 
drop adaptation way down to get high sensitivity 
These values look white in normal surroundings 
The black end of the scale is also relatively high, 
so there is no need for sensitivity to view a scale 
of black values that never exist in television 

The usual discomfort producing qualities of tele 
vision pictures may also be visualized still another 
and more direct way and that is to view the pic- 
ture for a period of five to ten minutes in an un 
lighted interior. Follow this by gradually increas 
ing the background brightness against which the 
picture is viewed, This is easily done with a 60- 
watt lamp placed back of the receiver and moved 
away from the wall a foot or more so as to expand 
the background lighting pattern. With a variable 


resistance in the lamp cirenit, the background 
an be brought up to the average back- 
With the 


bright parts of the background brought up to the 


brightness 


yround brightness of the tube or higher 


background brightness of the tube, the comfort and 
veneral viewing sensations are reasonably satisfac 
tory. Inereasing the background above this point 
introduces discomfort since the pattern of light is 
not large enough. It needs help from added over- 


all room lig 


Vision preture 


That nothing is lost in the tele 


rhting 
inder these lighting conditions ts 
simply illustrated by switehing the back lighting off 
ps to off. Switching to off, of course. 
produces an annoving visual shock 

The exact value of the brightness of the back 
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Pigure 9. The narrow framing of 

the case and the added back light- 

ing combine to provide some of 

the basic means for greater visual 

comfort. A lighter finished cabi- 

net would also aid the visual con- 
dition. 


ground against which the picture is viewed does 
not appear to be critical until the point of discom 
fort-comfort is reached due to the localized distri 
bution of light. When viewed against large, exten 
sive areas of brightness, some of the better known 
ratios of lighting practice can be considered. Now 
we get into the realm of attempting to decide be 


tween the psychological effect we like as much as 


that of the visual comfort to be attained over long 
viewing periods, At this time and until techniques 
can be devised for evaluating or relating eyestrain 
for long, sustained periods of viewing te other 
known factors, average surround brightnesses back 
of the picture of not less than one tenth the back- 
ground tube brightness appear to be a reasonable 
compromise between the important measurable and 
unmeasurable variables 

Many people have felt some form of eyestrain or 
eye muscular fatigue when viewing television pro 
grams for entire evenings. Many have lessened 
these effects by moving farther away, by adding 
filters, by returning to some form of room illumina 
tion, and by turning the eyes away from the pice 
ture a few minutes periodically, ete. Relief of one 
kind or another has been afforded 

Earlier the picture size and viewing distances 
were discussed. Further careful examination of 
the optical geometry involved between the viewer 
and the picture indicates an important reason for 
visual difficulty. The picture on a 10-inch tube 
viewed at & feet subtends an angle of about 5 de 
grees at the eye. This is not much larger visually 
than a three-cent postage stamp held 14 inches 
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from the eve. If we only consider the geometry 
of the situation, we are fixing on a small area for 
all the visual information. A stamp mounted on a 
gray card held 14 inches from the eve and \ iewed 
for 30 minutes will emphasize the fact that visually 
the television screen is something new in our visual 
experiences. Parallels of this eve use may be found 
in industry. The mariner, and more recently, the 
air plane pilot must often use their eyes similarly, 


although under different surround conditions. At 


Figure 16. Modern wall-to-wall cornice lighting also 
supplies background lighting, which still leaves a good 
margin of emphasis for the picture. 
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Figure 11. Highly shielded down lights in conjunction 
with back lighting at the receiver provides an interest 
ing environment for viewing the program. 


attention to such a small 
Rehef 


for long periods appears 


leust this close vistal 
visual field is not paralleled in the home 
from this visual *‘ aiming 

desirable. The hyvhted background makes 
easy for the eve to get away from the picture 
rest periods should be con 


In addition, period: 


Home 


sidered. Studies covering the intervals and dura- 


tion of rest periods have not been made 


Lighting Principles 


The basie principle of creating good visual con- 
ditions with lighting are illustrated in Figs. 9 to 12 
Various ways of creating background brightness 
with a minimum of light striking the tube face will 
oceur to the lighting designer. These are but a few 
In addition, the drawn wall curtain of light mate- 
rial can be lighted from behind. Aleoved areas 
with properly built-in lighting will also serve 

In the simplest forms of lighting application 
proper arrangement of the floor and table lamps 
can be employed as well as the indirect lighting 
When these are to be used, they should 
Most of the 


present glass bowls on the floor torcheres have 


torchere 


have extremely low shade brightnesses 


brightnesses may times higher than they should be 
Average picture-tube brightnesses range between 
10 and 20 footlamberts 


room that are included in the visual field of the 


Objects or areas in the 


viewer, at or above this general brightness range, 
afford distractions that may not be acceptable 

In conclusion, the author wishes to make one 
When 


the work on this subject commenced about one 


additional and strictly personal observation 


vear ago, every means for preserving the picture 
in a darkened room was sought. As the months 
have gone by and more and more people closely 
associated with the presentation of television have 


been contacted, it has become more and more ob 


Figure 12. Portable lamps that 
are included in the field of view 
should have opaque or very low 
brightness shades. Equipped with 
two-filament bulbs, the medium or 
low filament would be used. The 
inside lower edge of the shade is 
darkened 
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vious that it is natural for most people to start 
that way. With many hours of viewing involved in 
the preparation of this material, it becomes ver) 
clear that the desire for a dark room and the com 
plete shunning of light here and there must be 
largely a mental attitude. When this mental atti 
tude is adequately conditioned by repeated viewing 
of television programs in properly hghted sur 
roundings, the dark room becomes a condition that 
is avoided more often than it is sought. It will 
undoubtedly take an intelligent program over some 
vears to bring this one basic idea into the under 


standing of the Amerivan family 
Reference 


Matthew, and Moss Frank K ‘ ce of Seeing 
strand New York, 1957 


DISCUSSION 


M. X 


ducted in a home in New Jersey suggest that if the 


Preliminary results of 
author had had more time and space his paper might 
well have placed more eu phasis on the effect of bright 
ness (or lack of it) of the face of the set surrounding 
the viewing sereen on the comfort of viewing By 
reference to Figure 9 of the paper one w ll see that the 
visual field of the viewer consists of the picture tube 
surrounded by a frame afforded by the cabinet plus the 
background area beyond the cabinet, consisting usually 
of the walls, ceiling, and floor or table top Therefore, 
the eve has to adjust itself the variations in be 
ness between these areas 
Although we are told that ideal seeing conditions 
1 brightness ratios in the field of view, | an 
most of us would feel that it was undesirable 
ve no frame at all around our picture and to have 
he picture merely fade out into an area of equal bri 
ness Some trame seems desirable aesthet 


Hlowever. it is obvious that too dark frame mav 


discomfort. In our tests, we found th 
the viewing of one table mod h a dark mahogany 
ease was made signin 
1 mask of brown packu 
We also found . th a blond w 


more shogany 


antly more eomtortable by pl 
irdboard ver the dark 


eonditior 


he same roon 


For the face of the set to have any brightness at all, 


some light must of course fall on it. Sach hght mevi 


tablw falls on the tube also and reduces the sharpness of 
the “blacks.” 


believe the improvement in comfort will more than offset 


However, if this is not carried too far, I 


the disadvantage of slyght reduction in picture contrasts 

Our tests indieate that the 1 to 10 ratio between back 
ground and tube brightness suggested by the author is 
probably of the mght order although not critical 

In conelusion, I think that we are indebted to Mr 
Commery for sound lighting suggestions in addition to 
valuable background information on the nature of the 
television picture 
Mary Taerke**: The tundamentals of television repro 
duction are certainly of interest to the home lighting 
advisor and home lighting specialists in particular, Any 
nformation on the “behind the scenes” workings of the 
actual physical make-up and operation of the cold cath 
ode ray picture tube is valuable as added background 
knowledge which can be helpful in the discussion of tele 
Vision Viewing prob ems mm the home. Of special interest 


to these giving advice in the field of home lighting would 


be Mr. Commery’s discussion of color filters (when and 


how to use) mask sizes and tube sizes, viewing distances 


ind variance of tube brightnesses Speaking strictly 
from my rather limited experience in this new lighting 


problem of television lighting these facts would, and I 
am sure, Wi ot mest 


Held 


The hore 


help to me and others in the 
g specialist and home lighting advisor 
problem of giving advice to the eus 

tomer 4 the set has been installed in the home 
(Questions problems on the use of recessed or hi ide 
ghting sources, ghting from cornices to wash back 
grounds, the proper e of on the premise lamps and 
Would it not be effective 


ind would we not be doing a better job if we could do 


ixtures, ete ire faced 


some pre-buying education and instruction on the proper 


type of liwhting for the room where the set is to he used? 


ne television inufaeturers or dealers are already 
limited information on room-wide lghting l 


think thew should be 


mnpertant feature the final satisfaction of the 


ed of the in portance of lazht 


ne of the set 


This educatio manufacturers and dealers 
ght direction and any other 


would be mos helpful 


families using tele 


} 
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of papers p iblished 


1950 


Lighting Probl mesoft Tele vision in the Howe 


Commery 


- 
| 
bey 
ue 
4 
4 
& 
givir 
Fig! 
is 
n effecting better viewing habits for 
mon sets 
<: 
fear 
ire ava || weeks after receipt of issue 
{ 
3 


Esserman's 


Sets Shining Example 


sé N THE HEART of Rome since 1896,"" is the slogan 
of Esserman’s, a large specialty shop located in Rome, 
Georgia. The shop is indeed in the center of town, 

and more than half a century of popularity is proof of 
good will 

In addition to its other laurels, Esserman’s can now stake 
a claim as one of Georgia's most beautiful stores. A recent 
ly completed program of remodeling has boosted the shop 
to this challenging position 

Esserman’s planned carefully for the pleasure and con 
venience of its customers. The color combinations of the 
interior are smart and eye-pleasing examples of harmon) 
and contrasts. Displays of merchandise stop and charm the shopper, There is the ideal climate of air 
onditioning. A public address system, with speakers blended into the decorations, brings soft music and 
an oecasional announcement. A spiral stairway leads leisurely to attractive departments on the second 
floor, or an automatic elevator will carry you there 

fhe lighting was planned by lighting engineers of the Georgia Power Company in cooperation with the 
architects. Poundstone, Godwin and Ayers. Shielded and louvered fluorescent fixtures furnish general 
‘Jiumination of about 50 footeandles, and spotlights are used lavishly to emphasize and enhance many 
displays 

To quote one authority, * Esserman’s lighting svstem, combining utility with splendor, is serving as a 


nendel for store designers 
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Daylight in Classrooms 


FFECTIVE use of day ight in school elass 
rooms is the business of any person intelli 
gently concerned with the health and de 
velopment of the next generation 

Many studies have indicated the intimate rela 
tionship which exists between the visual environ 
ment in the classroom and the health, the physical 
and mental development, and the educational 
progress of the school child. Other studies have 
indicated the basic requirements of a beneticial 
visual environment Considerable progress has 
been made toward the practical design of such 
visual environments 

Schools rely chiefly on daylight through win 
dows for classroom lighting. Progress in this field 
has been largely a trial and error process, al 
though some engineering approaches have been 
made to the problem in recent years, The author 
has previously reported on engineering studies at 
the W. M. White School, Mexia, Texas,’ the Uni 
versity Park Elementary School, Dallas, Texas,* * 
and the Rosedale School, Austin, Texas.* Although 
these earlier tests were conducted on rather nar 
row lines of attack, encouraging advances were 
made in the techniques of daylighting. Changes 
in reflectances of room finishes, use of a desk 
arrangement differing from the traditional straight 
rows parallel with the windows, and introduction 
of the eloth light-diffuser and of light-directing 
glass block all had a favorable effect on the 
brightness pattern in the pupil's visual field 

Additional engineering studies have included 
Professor Leland H 


His studies reported on experiments 


those of Brown in Cali 


fornia 
with different classroom shapes, and window ar 
rangements, principally as thev affected the uni 
form distribution of daylight illumination within 
the classrooms. No claim has been made, however 
that any of these earlier arrangements in Cali 
fornia or Texas has been a final answer to all the 
problen 

A broader attack on the problems has appeared 


desirable and an extensive series of investiga 


Texas 
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By R. L. BIESELE, JR. 


Since daylight is the primary light source in 
most classrooms, it is essential that the de- 
signer know the techniques available for its 
use in producing a beneficial visual environ- 
ment. This paper describes an extensive study 
of the factors affecting the brightness patterns 
and visual environments in daylighted class- 
rooms, and presents materia] taken from the 
study which wil! assist in effective design for 
daylight. It is shown that intelligent applica- 
tion of Illuminating Engineering principles to 
daylight design of classrooms can produce 
visual environments which fully meet all of the 
recommendations of the 1948 American Stand- 
ard Practice for School Lighting. 


tions in this field has been undertaken at Southern 
Methodist University under the author's direction 
These studies have been sponsored jointly by the 
Detroit Steel Products Company and the Libbey 
Owens-Ford Glass Company. The author has been 
ably assisted in the conduct of the program to 
date by a number of individuals; in particular by 
Mr. Joel J. Fleck in 1947-48, and in 1948-49 by 
Mr. J. W. Griffith 

The purpose of the studies has been to deter 
mine the factors affecting the brightness patterns 
and visual environments in classrooms daylighted 
through windows. This paper presents certain 
material developed during the studies which will 
assist the lighting engineer and architect in effee 
tive design for daylight m sehools 

This discussion will be contined for brevity to 
arrangements employing windows, various types 
of glass, shades, blinds, and other materials readily 
available at the present time. It will also be 
lighting arrangements, 


confined to unilateral 


primarily because unilateral lighting has been 
normally used in schools, and also because the 
solution of unilateral lighting problems has pre 


sented the greatest design challenge 
Test Building 


The tests reported here have been conducted in 


a building, Fig. 1, especially constructed for the 


purpose on the roof of the University Steam 


plant. This location gave as nearly an unob 
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Daylight test house on roof of steam plant at 
Southern Methodist University 


Figure 1 


structed skv as could be found in any location 


eonvenient to the University 


The building ws 32 feet square, oriented so the 
vindows face the cardinal compass points. Steel 
vindows eover the full extent of each wall from 


three and one-half feet to fourteen feet above the 
floor The intertor is arranged with a suspended 
ceiling whieh ws adjustable in height, and with 


able partitions to permit orientation of the 


room inside into any position The particular 

tests reported here were all made in a 24 by 30 
foot room with a 12-foot ceiling 

Fenestration 

The window area avatiable for this room repre 


sented approximately 4 per cent of the floor 


irea The lower portions of the windows were 
provided with ventilating sash, while the upper 
portions ere fixed Ventilation, ineidentally 
ype ed to be at times a considerable problem in 


Figure 2. Interior view of room showing clear glass 
windows 
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the conduct of the tests. It merits special con- 
sideration in any practical classroom design 
Tests indicated that windows should extend the 
full length of the room. Use of mullions or win 
dow heads made no improvement in the bright- 
ness patterns in the room, and in most cases 
detracted from it. In all cases a reduction in 
window area was accompanied by a comparable 
reduction in average illumination on the desks 
(Consequently, all tests were made with maximum 
available window area 
The window sill was placed at 42 inches from 
the floor, so as to be at or above the eye level of 
the seated child. Studies of the visual field in- 
dieated that lower sill heights would introduce 
disturbing areas of high brightness in the periph 
ery of the visual field. Other studies indicated 
that any inerease in illumination produced by 
such a lower sill height would probably be out 
weighed in importance by the disturbing effect 


of the areas of brightness introduced by them 


Window Treatments 
for Non-Sun Exposures 


Plain clear glass is considered the basic win 
dow treatment for classrooms, and has been so 
onsidered in these tests. Fig. 2 shows an inside 
view of the room with this window treatment. It 
is reported here under conditions of clear sky 
without sun, and of overcast sky 

Vertical louvers have been found useful on non 
sun exposures in improving the brightness pat 
terns in the field of view. They do so, however, at 
the expense of some absorption of the effective 
lu ht The vertical louvers emploved in the tests 


are shown in Fig. 3. They are quite simply con 


strueted of redwood slats of the type commonly 


Figure 3. Interior view showing vertical louvers. 
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employed for Venetian blinds, held vertically and 
with the blades at a right angle to the window 
by a wooden frame. The blades are spaced so 
that the angle of complete shielding extends out 
to 30° with the window. They were left in the 
natural brown finish of the redwood. The vertical 
louver is most effective for shielding out sky 
brightness under conditions of bright overcast or 
partly cloudy sky without sun. It is reported here 
under conditions of clear sky without sun for 
comparison with the clear glass. 


Window Treatment for Sun Exposures 


Fixed louvers, so adjusted as to give complete 
shielding of the sky when viewed from below, 
were used with the clear glass windows as one of 
the sun exposure treatments reported here. The 
blades were tilted upward at 45° as shown in Fig 
4, and were painted flat white on both sides. The 
results obtained with the fixed louvers are quite 
comparable to those which would be obtained 


with properly adjusted Venetian blinds, which 


are the most common type of horizontal louver 
White translucent shades gave exceedingly 
good diffusion of the sunlight striking them, but 
could well have been more translucent. An inte- 
rior view with the shades which were used in 
combination with clear glass, is included as Fig. 5 
A diffusing “Aklo” heat absorbing glass used 
for the portion of the window above six feet from 
the floor has given satisfactory brightness pat- 
terns for the pupils when installed in a west ele- 
vation, provided that the sun during normal 
school hours does not get north of a line extended 
outward perpendicular to the windows and pro- 
vided also that the pupils are faced north or 
northeast in the room. The lower portion of the 
window has been left with clear glass as a ven- 


tilating vision strip. In the particular test re- 


Figure 4. Interior view showing horizontal louvers. 


1950 


Figure 5. Interior view showing white cloth shades. 


ported, with sunlight on the windows, the vision 
strip was shielded with horizontal louvers. Ex- 
tremely high brightnesses are encountered when 
looking at this glass in the direction of the sun, 
however, and it is questionable whether an at- 
tempt should be made to employ this glass with- 
out additional shielding 

A rolled prismatic glass of a commercial type 
which has been manufactured for many years is 
suitable for a non-sun exposure, or for a sun ex- 
posure if provided with adequate shielding such 
as that afforded by the horizontal louvers. In 
tests on a sun exposure with horizontal louvers, it 
gave somewhat higher relative utilization than 
was obtained with clear glass and louvers. 


Decoration 


There must be a careful balance of reflection 
factors in the decoration scheme as indicated by 
the early phases of the investigation. Such bal- 
ance can be obtained by the use of a single re- 
flectance for the ceiling, one for the entire wall 
area, and one for the floor. It was desirable, with 
all the different types of fenestration being in- 
vestigated, to avoid excessive wall brightness 
near the windows as compared with task bright- 
ness. It was also necessary to avoid excessive 
brightness ratios between the visual task and the 
darker areas in the room, and between the win- 
dows and adjacent wall areas. 

The following reflectances have been found 
quite satisfactory as indicated by the test results: 


Ceiling flat white 85% reflectance 
Walls — greyed green — 60% reflectance 


Floor natural finish pine 35% average reflectance. 


These reflectances, as determined by investiga- 
tion, have been incorporated in the test room for 
the series of tests under discussion 
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during the earlier part of the current investiga- 
tion, to determine the most effective desk arrange- 
ment. 

It should be emphasized that desk arrangement 
is an individual matter for each basic room shape 
and window arrangement. The custodial staff 
should be instructed to establish and maintain the 
basic room seating plan which has been designed 
for each room, and under no circumstances should 
desk arrangement be left to the whim of the in- 
dividual janitor. Proper desk arrangement is a 


form brightness distribution. 


Figure 6. Photograph from test position #1, showing uni- TL 


Desks rs 
10: 


— 
95 66 s? n 
The natural finish of 40 per cent average re; | & 
flectance provided on the mock-up desks of fir i Low a ro r 
102 100 90 
ply wood was chosen to give the desired bright- a — = 
ness ratio of lem than 2:1 between a typical fos) ver] 
visual task of 70 per cent reflectance and the ‘ 
om 
desk top. The visual task is simulated by the test dua) er PP 9 


plates of 70 per cent reflectance shown in the 


one 
figures. The desk top is tilted at 10° with the ras 
horizontal, a compromise between the 20 tilt a 
indicated by body mechanies, and the practical 79) 
necessity of keeping papers on the desk without : 
shuding | 
Ts 
Desk Arrangement 
The desk arrangement shown in Figs b 7. and - | 
5S has proved superior for this classroom to the 


continuous curve arrangement reported for the 


Mexia and University Park Schools. This con 


clusion is warranted by the tests which were made 
Figure 8. Illumination on desk tops, footcandles; clear 
glass windows without controls; clear north sky. 


key factor in the classroom visual environment 
There is no valid excuse for a bad arrangement 
The recommended pattern for arrangement of 
desks in a unilaterally lighted room is illustrated 
in Fig. 8. A tine is drawn diagonally across the 
room at 50° with the window wall, originating 
at the front of the first window. All desks ahead 
of this line should be faced straight ahead, with 
line of sight parallel to the window wall. All 
desks behind this line should be faced so that 
the line of sight makes an angle of 50° with the 


front of the first window, as indicated for the 


Figure 7. Photograph from test position #2. desks at Test Positions No. 1 and No. 2. 
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TABLE I.—-Tests Reported 
no controls on windows 
10 AM 


in north sky 
is 


clear north sky Test 
17, 1949, 9.55 
uniform overcast 

Test Feb 


Clear glass 

made Feb 57 

no controls 
13 AM 


Clear glass 
on windows 
12:03 PM 
Clear glass 
windows 
PM 

Clear glass, clear south sky 
louvers over entire windows 
10 PM 

clear south sky 
lucent shades over entire 
1949, 10:10 -10:48 AM 
Inffusing Aklo” heat 
vision strip, clear west sky 
over diffusing glass, horizontal 
Test March 1949, 2:30 
Clear glass, clear south sky 
lucent shade and vertical 
Test made May 9, 1949. 10 00 5 AM 

Prism glass with clear glass vision strip east sky 
sun on windows, horizontal louvers over entire windows 
Test made March 22, 1949, 9.30-10 30 AM 


made il 


louvers over entire 
AM. .3:40 


vertical 


i7, 1949 


clear nerth sky 
Test made Feb 40 
horiontal 
1949 


sun on windows. 
Test made May 9 


white trans 
May 6 


sun on windows 
windows. Test made 


Clear glass 


with clear glass 
no control 


strip 


absorbing glass 
sun windows 
louvers over 
PM 
sun on windows, white trans 
over entire windows 


made 


louvers 


clear 


Illumination Studies 


The group of tests reported in this paper is 
confined to a series of studies of unilateral light- 
ing arrangements, employing window treatments 
which are either commonly employed already in 
The tests re- 
The data 


tained on the quantity and distribution of illumi- 


schools, or are readily available 
ported are described in Table I ob- 
nation for the various arrangements is given in 


Table IL. 
Sky Brightness 


Sky brightnesses which existed at the time of 
It should be 
noted in the case of the first three tests that the 


the tests are included for reference 


sky brightness near the horizon is much brighter 
than that at the zenith for a clear blue sky, 
whereas the zenith brightness is considerably the 
higher for a “uniform” overcast. These horizon 
and zenith measurements are comparable to those 
obtained by various investigators, notably H. H 
Kimball? 
The actual 
sured in the vertical plane, has been indicated as 


illumination on the windows, mea- 


of the time of the tests. This vertical illumination 


TABLE Il. 


Vertical 
Diamination 
on Windows, 
Footcandles 

450 
911 


Ave. Sky 
Brightness, 
Pootlamberts 
At Hor. Zenith 


1190 246 


1273 
4233 


American Standard Practice for School Lighting” give 
Footeandles 


*The 1945 


boards — minimum 


JULY 1950 


As Found 


on the outside of the windows has been used as 
the basis of quantitative comparison between 
window treatments in Table II, since the work of 
Rapp and Baker*® indicated it was the most re- 
liable such basis. 

It has been the practice in daylighting design 
in the past to assume a uniform sky brightness of 
500 footlamberts, with no ground reflection, which 
would produce only 250 footeandles incident on 
the vertical windows. It will be noted, however, 
that the non-sun exposures in Table II had from 
433 to 911 footeandles incident on the windows. 
In the light of the tests here reported, as well as 
the data of Kimball and others, it appears more 
reasonable to base daylighting design on a value 
of 500 footeandles incident on the windows, This 
‘overeast” days, most 


‘ 


is particularly true of the 
of which were found to give more than 500 inei- 
dent footeandles. Consequently, for non-sun expo- 
sures, the quantitative results have in some of 
the later columns headed “standard sky” been ad- 
justed to the common base of 500 incident foot- 
candles on the windows, to permit quantitative 
comparisons 

The incident footeandles for the 
exposures 4000 
which has been arbitrarily taken as the quantita- 


various sun 


has varied about footeandles, 


tive base for comparison purposes on the sun ex- 
the headed “standard 


posure tests, in eolumns 


sky” 
Illumination Data 


The tests indicated that for all window treat- 
ments except one the illumination at every point 
in the room had a value greater than the 30 foot- 
candles recommended in the American Standard 
School Lighting,® with daylight 


Practice for 


alone as the source of light. The average illumi- 
nation in the rooms has been well above the 30 
Fig. 8 shows illumina- 


It 


illumination has 


footeandles recommended 
true 


tion on the desks for a typical test is 


that on occasion the amount of 


fallen lower, but on the basis of our observations 


Illumination Studies 
Avg. Diumination 


Min. Dllamination 
on Desk,* 
Pootcandles 

As Found Std. Sky 
" 

07 


Diamination 
Diversity, 
Max. Min. 


on Desks,* 
Pootcandles 
Std. Sky 


‘ 


‘ 
2 3 15 
f 


irrent recommended practice for “Claseroome—on desks and chalk 
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Figure 9. Brightness distribution, footiamberts, for test 
position #1, horizontal line of sight; lighting conditions 
as in Figure 8. 


in Dallas at least, it ean be said that there is little 
need for supplementary lighting during the nor 
mal school hours for a good daylight design 

The ratio of maximum to minimum desk illumi- 
nation in the various tests has also been surpris- 
ingly low. It will be noted that this illumination 
diversity varies from 2.17 as a minimum, to only 
6.93 as a maximum. The highest value was for 
the diffusing heat absorbing glass with sun, and 
can be attributed to the semi-diffuse character of 
its light transmission. The second highest value 
was for clear glass wifh an overcast sky and is 
attributable to the relatively high zenith bright 
ness of such a sky. In general, the low values of 
illumination diversity substantiate the work of 


> and his associates, which indicated the im- 


Ives" 
portance of interflections from walls, ceiling, and 
floor in building up the illumination near the in- 
side wall of the room 


It is apparent from the tests that a good day 


4 
Figure 11. Brightness distribution, footiamberts, for test 
position #2; horizontal line of sight; lighting conditions 
as in Figure 8. 
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Figure 12. 
position #2, heads down view; lighting conditions as in 


Figure 10. Brightness distribution, footlamberts, test 
position *1, heads down view; lighting conditions as in 
Figure 8. 


light design which correlates properly the seating, 
decoration, and window treatment, will give ex- 
cellent results in terms of amount and uniformity 
of illumination on the desks over a wide variety 
of outside light conditions. Furthermore, it will 
do so with a unilateral lighting plan, which is the 


most economical arrangement for many schools. 


Brightness Ratios 


The typical brightness distributions shown in 
Figs. 9 through 12 correspond to the illumination 
The importance of 
the proper seat orientation in the production of a 


distribution shown in Fig. 8 


favorable brightness pattern is readily apparent 
from the four typical fields of view shown. The 
importance of the floor reflection factor in the 
“heads down” positions is also apparent from 
Figs. 9 through 12, while the two photographs of 
Figs. 6 and 7 demonstrate forcibly the importance 
of the reflectances of walls and desks 


Brightness distribution, footlamberts, test 


Figure 8. 
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- 30° Zone 


At the time this is written, the only official 
patterns 
The most 
recent of these is that contained in the American 
Standard Practice for School Lighting. This 
Standard Practice contains the following table: 


specifications of favorable brightness 


have been in terms of brightness ratios 


Recommendations for Limits of Brightness Ratios in 
Schoolrooms 


(Rooms used by faculty or pupils for educational purposes) 


a. Between the “central visual field the seeing task 

and immediately adjacent surfaces, such as between task 

and desk top. with the task the briyhter surface* 

b Between the 
more remote darker surfaces in the 
field” such as between task and floor 
central visual field task) and the 
more remote brighter surfaces in the ‘surrounding visual 
field.” such as between task and ceiling** 


central visual field” (task) and the 
surrounding visual 


Between the 


d. Between luminaires or windows and surfaces adja 
cent to them in the visual fields 


*Chalkboards and some art and shop tasks are illustrations of cases 
where the reverse ratio of 1 to 3 may apply 

**These ratios apply for areas of appreciable visual size as mea 
sured by the solid visual angle subtended at the eye Luminous 
areas on luminaires are generally small in size im this respect 
For the brightness limitations of luminaires 

Certain parenthetical references to other portions of the Standard 
Practice have been omitted from the foregoing quotation. R. L. B.) 


The brightness ratios measured in the various 
fields of view reported here are given in Table 
III. In comparing the brightness ratios found, 
with those recommended in the American Stand- 
ard Practice for School Lighting, it can be as- 
sumed that the 0° - 30° zone corresponds to item 
(a) of the Standard Practice table, and that the 
0° . 50 
the table taken from the Standard Practice 

Every brightness ratio shown within the 0° - 30 
and 0° .50° zone falls within the recommenda- 
tions of the Standard Practice if it can be con- 
sidered that the first footnote in the table taken 
from the Standard Practice applies to the “heads 


zone corresponds to parts (b) and (ce) of 


1950 


TABLE III.—Brightness Ratios 
Brightness Ratios 


up” position. In every case, for the heads down 
position, the visual task has been the brightest area 
in the O° - 50° field 

There are other interesting conclusions which 
could be drawn from the data presented, but 
which will be omitted for the sake of brevity. It 
should be obvious at this point, however, that the 
intelligent use of building materials commercial- 
ly available, such as steel windows, clear, diffus- 
ing and heat absorbing glasses, translucent shades 
and light reflecting Venetian blinds, ete., can pro- 
duce visual environments which fully meet all the 
recommendations of the American Standard Prac- 
tice for School Lighting. What is more important, 
if such design for daylight is incorporated in the 
original architectural design of the building, it 
ean be had at little more, and possibly at no 
added cost 
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0° - 50" Zone Entire Field Window 
_ Test Mo. Task Min. Task Min. Task Min. Surface 
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62-6 Up 16 aa 4 2a8 23.0 3.76 
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Pos #2 Down 1.0 32 53.66 696 3.66 12.1 
es G2-15 Up 1.21 22 67 3.90 5.05 6.50 9.17 bee 
Pos. #2 Down 1.0 07 0 6.58 459 658 9.17 
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DISCUSSION 


Gineexe*: The author and his colleagues 


should be commended for their sound test procedures 
and the clear and coneme method of presentation The 


text results effectively illustrate what a well p anned day 


lighting design can yield 

Now, with these test results, and with other particular 
teat re jit as hackground, I believe we sh eoneen 
trate on applying known n sthematical procedures and 
establish daylighting application on a general basis. If 
wre to proceed further with problems of engineered 
daylighting applheation, tools should be made available 
urchiteet and engineer, so that window arrange 
ents ean be designed for Dallas, New York or any loca 


tion, to vield a given illumination level and bright ness 


In concluding, I should like to suggest that the author 
inelude the value of ground reflectance as it affects the 
daylight reflected within the room from sidewalls and 


ceiling 
W. E. Fousom®*: Puableation of Recommendations tor 


Limite of Brightness Ratios i Schoolrooms ium the eur 


rent “American Standard Practice for School Lighting” 
is a natoral stimulus toward the development of a van 
ety of wavs of achieving the desired results 

The author of Daylight in Classrooms has studied the 
suitability of some of the more commonly used means of 
daylight control with interesting results. From the au 
thor’s statement that, “Every brightness ratio within the 


0°.20° and 0°-50° zone falls within the recommendations 
of the Standard Practice " it is indieated that, with 
proper seating arrangen ent, decoration will go far to 
achieve recommended brightness ratios, This may also 
raise the question of whether brightness ratios and foot 
candles provide a complete eriterion for appraising 


«hoolroom lighting. Some educators consider that a 


te component of direct lwht from the upper por 


mood 
tion of the windows is desirable to provide verti al illa 
mination for modeling contrasts when three dimensional 
objects are being used by the students 

A comparison of brightnesses shown in Figure 11 with 
results of a similar test made at Rosedale Sehool in 
Austin, Texas (No 


with optical contrel a 


L.-16) under similar conditions, but 


t the windows, shows comparable 


footeandle readings and brughtnesses except that ceiling 


und upper wall (secondary light source) values are 


shown as lower in Figure 11! This indieates a higher 


percentage of tot al lht flux reaching the desks from the 


vindow area 


Figure 1 indicates that the test house is located on 
what appears to be a gravel finished roof This would 
provide an exterior of t her reflectance than would be 
normally encountered, which may affect brightness read 
ing on emling and upper walls, making them ghtly 
higher thar he would nor allw bee 

The suthor s ent ot the spoblen f went ation 
orves ‘ phasize at }? tact There t 
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definite need of giving more study to ventilation as an 
integral part of all daylight control problems. 

The author states that Figure § shows a desk arrange- 
Desk ar- 
rangement is a very important part of the schoolroom 
An enlargement of this paragraph 


ment more desirable than previously reported 


environment problem 
would be interesting and of real value 

The paper states that, “in Dallas at least, it can be 
said there is little need for supplementary lighting dur- 
ing normal school hours ” Table I indicates that all 
tests involving light control were made under conditions 


of “sun on windows,” exeept G2-7, which had a clear 


north sky.” Neither Dallas nor any other major U. 8 


city ean elaim all days “sunny.” The paper does not 
apparently present data to substantiate this statement. 

It appears to the diseussor that this paper is a valu- 
able appraisal of daylight control methods commonly 
available — that further study should be given to various 
combinations of configured glass and suitable louvers 
In other words, that daylight control in sehoolrooms 
(and offices) is a problem of which new and important 


solutions are possible 


Leonarp V. James*: There is much of interest in this 
paper giving the first results of Prof Biesele’s researches 
on daylight controls In preparing the 1945 revision of 
the American Standard Practice for School Lighting, our 
committee on school lighting found a real need for such 
studies and reports and it is to be hoped that the author 
and others will continue to record both quantitative and 
qualitative observations on the availability and control of 
natural lighting 

It is unfortunate that, of the eight conditions discussed, 
all are with a clear sky but one and for this one the 
vertical ilumination on the windows was 911 footcandles 
Under such conditions, and considering also the expanse 
of window area and the height of the ceiling and win 
dow head. the conclusion that “there is little need for 
| hours” 


supplementary lighting during the normal scho 
is not surprising. Having lived in Austin, Texas, it ts 
the speaker's belief that further studies, even in Dallas, 
will disclose situations whieh, in spite of the favorable 
daylight deseribed, will indicate the desirability of having 
supplementary hghting probably sufficient at times to 
provide virtually all of the illumination required 
Mention is made of the use of diffusing glass for the 
portion of the window above six feet from the floor, 
A word of 


Such glass, 


giving a satisfactory brightness pattern 


warning should accompany this comment 
even without direet sunlight, can be exceedingly bright as 
suggested by the auther’s brightness distribution charts 

Figures 9, 11 and 12 
completely screens the glass, the practical result would 


Unless the control device in use 


he in effect that of introducing brightness areas com 
parable to a normal sky directly into the outside school 
room wall 

There has been comment about the light reflected into 
Even with 


the room from the adjoining building root 


yrass or other treatments having as little as 10 per cent 


*Iaminating Engineering Consultant, LaGrange il 
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reflectance, this influence can be of considerable magni- 
When 
planning the daylighting section of the standard practice, 


tude because of the size of the reflecting area. 


Mr. L. B. Perkins, Chieago architect, suggested the use 
of wide window sills having a high reflectance. The 
idea was not included because it was not desired to 
stipulate the sill height-—-in the study here reported 
the sill height was 42 inches, above the normal eye level 
Also, some of the committee felt the effect 
on the room illumination would be inconsequential. A 


of the pupils 


check, however, disclosed that a 12-inch sill, 32 feet 
long, as for this test room, would intercept 160,000 
lumens when 5000 footeandles are delivered to it. If a 
reflectance of 60 per cent is maintained and half of the 
reflected light is delivered into the room, this would be 
the equivalent of the combined output of six indirect 
luminaires of 80 per cent upward delivery of light, each 
equipped with a 500-watt incandescent lamp. 
Letaxp H. Brown*: This paper contains excellent 
quantitative data on daylight classroom illumination and 
brightness distribution. It merits careful study by any- 
one concerned in the design of buildings for the utiliza 
tion of daylight for intenor lamination 

As an illuminating engineer and a teacher I consider 
the scientific orientation of the desks excellent. However, 
many educators are pressing the fad of “flexible seating” 
When followed, this fad often results in 


children being seated so as to face the windows! Far 


nm class rooms 


thermore children, even when their desks face the front 
of the room, are as apt to look towards the windows as 
in any other direction. Therefore the brightness studies 
of a classroom should include the visual field with the 
greatest range of brightnesses This usually is the visual 
field of a person seated clear at the rear of the room in 
the row of desks next to the inner wall, with the person 
looking towards the window at the front of the room. 
Had this visual field been ineluded in the author's study, 
I believe the high sky brightnesses as seen through the 
front window even with the north exposure would have 
made shading or louvering of the clear glass windows 
quite necessary. This in turn would have lowered the 
illumination in the room to the point where either bil- 
lateral lighting or artificial lighting would have been 
necessary to maintain adequate illumination throughout 
the school day. 

The comments on “standard sky” conditions ete, bring 
out the need for comprehensive quantitative data cover 
ing hourly and seasonal variations of outdoor lumina 
tion and sky and cloud brightnesses for the different 
climatic conditions that exist over the entire United 
States 


available, the full value of application studies such as 


Until such fundamental data on daylght are 


these of Professor Biesele can not be realized. 


Ww. 


substantiates the findings of Ives and of Greene that 


Axner®*: Prof. Biesele’s paper is excellent and 


with high reflectances from walls and ceiling, illumina 


ment of Electrical Engineering, Stanford University, Stan 
fornia 


ne Ford Glass Company 
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tion levels due to daylight from windows are raised 
toward the rear of a room and illumination diversity 
throughout the room is decreased. With high reflectances 
on walls, ceiling and floor, and with the proper seating 
arrangement, good visual environments can be obtained 
in a classroom unilaterally lighted by daylight 

By measuring brightness ratios for both “Heads Up” 
and “Heads Down” positions of the pupils, he covers 
practically all of the seeing tasks encountered in a class- 
room. One can see that brightness ratios in the “Heads 
Down” position could be improved with a higher re 
flectance factor on the floor but a factor of even 35 per 
cent may be difficult to maintain 

Pupils need the relaxation of distant vision just as 
much or possibly more than office workers. 1 do not 
think that this paper clearly shows the desirability of a 
42-inch sill height as compared to some other lower 
height which would afford distant vision and whieh would 
better fit structural limitations 

Biesele clearly points out the limitations of one type 
of diffusing g'ass in windows, but leaves one to wonder 
just when fixed vertical louvers might be useful. 

Results of the stady he has planned for bilateral light- 
ing systems may be even more interesting than his study 
of unilateral daylighting 


E. W. Coxover® : 


below eye level would introduce disturbing areas of high 


It is stated that window sill heights 
brightness in the periphery of the visual field, Low sill 
heights are used frequently on the west coast and, since 
the view might be grass or foliage, it seems reasonable 
Would 


this be of an appreciable visual size and could it not be 


that the brightness would not be too disturbing 


shaded if disturbing? 

Table Il shows but one test, G2-26, having illumina- 
tion on the desks below the recommended limits. The 
sunlight controls were white translucent shades and ver- 
tical louvers. A comparison of this with Test G2-27 
indicates that Venetian blinds alone are much better and 
entirely adequate. In this connection do you coneur with 
me that vertical louvers are not a commercial product 
readily available at little added cost? 

From Table III it appears that Fig. 9 to 12 are for 
Test G26 


using the brightness of the chalk board as that of the 


The ratios seem to work out correctly when 


Is the chalk board considered 
to be the task for this condition? 


task for heads-up position 


It is quite apparent that a beneficial visual environ- 
ment is obtained only when seating arrangement and the 
brightness pattern of room surfaces are coordinated with 
the fenestration. The necessity for washing windows is 
usually recognized. It should be emphasized that, for 
continued satisfactory visual environment, the light re 
fleeting room surfaces must also be maintained at as 


nearly the oryginal condition as practical, 


W 


Prof. Biesele’s contribution to the ever-growing store of 


McKisiey**: It is a pleasure to acknowledge 


data on daylighting design. This subject is of personal 


*Detroit Steel Products, Detroit, Mich 


**Pitesbergh Corning Corporation, Pittsburgh, Pa 
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as well as professional interest to all of us. We all use 
daylight in our homes, offices and plants while the ehil- 
dren are at their school desks 

Because Prof. Biesele has now made and reported on 
careful studies of several daylighting techniques, he 
would render a service by evaluating the various sys 
tems studied on the basis of performance, and mainte 
nance convenience. If significant cost figures are avail- 
able they would be of interest also 

The extent of his work is such as to mark him an 


authority in the field and as always, authorities disagree. 


For example, it would seem appropriate for Prof. 
Biesele to take up the following conclusions reached by 
Prof. L. H. Brown of Stanford University as a result of 
similar work reported in 1939 and listed as reference 5 


In contrast to the point of view expressed here, Prof 


Brown states und I quote) 

White « th shades are not suitable on sun exposures 
High Sky Brightnesses require shielding at all times of 
skylight from the normal line of sight of the children 

On winter days, artificial light is needed on the inner side 
of the room to supplement the daylight, [even) when the 
upper tw feet of window are exposed 

Present types of venetian blinds require hand setting for 
effective light eontr und henee are not very effective 


In the past year, | have spent a great deal of time with 
irchiteets and school authorities from coast to coast and 
in Canada. In all areas, dissatisfaction with presently 
Despite 


available shades and blinds 1s loudly voiced 


their limitations, projecting canopies seem to be pre- 


ferred beenuse they are easier to maintain Years of 
practical experience indicate that to be even partially 
effective, 


during use, cleaned, 


shades and blinds must be installed, adjusted 
removed, repaired and reinstalled 
again and then replaced at fairly frequent intervals. Be 


cause of these costly problems, the school people tell me 


they want to eliminate them completely even in visual 
education rooms, which must be blacked out 

While I realize that this paper is reperting a labora 
tory test, I think we would all like to have Prof. Biesele’s 
comments on this practical phase of the subject. The 
most important limitation of the paper seems to me to be 
the omission of concurrent consideration of the visual 
field of a teacher or pupil facing the glass from the 


front of the room. Specific experience in the past year 


eonvinees me that we cannot do a satisfactory job if we 
do not provide for bi-directional visual fields. Since all 
of these results are for a visual fleld, assumed unidirec 
tional, | think thew must be carefully qualified 


1 should like to point out the faet that the 
reference to the work of Dr. Baker, lhreetor of the Pitts 


« not entirely clear 


burgh Corning research la 


As part of Ir. Baker's study of the performance of vari 


ous types of clear glazing and glass block fenestration, 
Dr. Baker found that a cell used in conjunction with a 
sphere with aperture in the ftenestratior plane would 
give results consistent within about 10 per cent of the 
average reading, but that a vertical cell used along (as 
in this study) would give results that vaned from 30 per 


t below to 60 per cer showe the average 


Biesele has all of the imformats 


Quite pos 


requests d 


sibly Prot 
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but was unable for lack of space to include it. I hope 
these questions will afford him an opportunity to com- 
plete the story which surely is well begun 


W. C. Ranpatt*: The impression looking at Fig. 8 
Illumination on Desks Tops — is that the arrangement of 
the desks is wasteful of floor space. Granted that the 
desks should be oriented 50° from a line to the front 
corner of the windows, is it possible to do that and get 
in a number of desks more akin to the number normally 
put in a room of that size? The usual number of desks, 
I would gather, would be 38, that is five rows of § or 
40 less two desks to make room for the teacher's desk. 
I have a slide showing desk arrangement which I feel 
accomplishes the overall objective of good seeing and 
incorporates equivalent use of space as the generally 
used layout. Would Prof. Biesele please comment on 
this arrangement? I am assuming that the number of 
desks in the room was not based on cutting down the 
number of children in classes to approximately 30 but I 
would like your comment on that also. 

References (8) Rapp and Baker, and (10) Ives, indi- 
eate the author might have made some check between 
the results of their work and his, particularly on foot- 
candle intensities. Could some statement be made as to 
the areas of agreement or deviation, particularly on the 
percentages of increase in the back of the room due to 
reflection from correctly decorated walls and ceilings? 

In Table III 


trasts are shown exceeding that set up in the Recom 


Brightness Ratios brightness con- 
mendations for Limits of Brightness Ratios in School- 
rooms.” Would the author say that generally speaking 
controls such as Venetian blinds would correct the situa- 
tion or that the areas were not of “appreciable visual 


size” as allowed in the Recommendations? 


R. L. Breseve, Jr.**: The wide interest in daylighting 
for schools which the diseussion of this paper has indi 
cated is pleasing. Some of the questions raised in the 
discussion have been at least partially answered by other 
discussors. Certain other questions seem to require an 


answer here. 


Measurements 

All measurements of illumination and brightness were 
made with a Luckiesh-Taylor Brightness Meter, except 
the quantitative check readings made with a Weston 
color-correeted, but not ecosine-corrected, photocell in- 
strument located on a desk in the center of the room to 
establish a quantitative base for each test. Illumination 
measurements were made by measuring the brightness of 
a diffuse test plate of known reflectance, and converting 
to footeandles 

The illumination incident on the windows was deter- 
mined similarly, with the plate held flat against the 


outside of the window. This technique determines the 


illumination incident on the window with an accuracy 
quivalent to that obtained with the Rapp and Baker 


sphere and photocell 


*Detroit Steel Products, Detroit, Mich 
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Overcast Sky 

Several discussors have indicated quite correctly that 
the sun does not always shine in Dallas, Our tests have 
ineluded many overeast sky conditions, which were not 
included in the paper because of space limitations. How 
ever, it has been interesting to note that the majority of 
the overcast days encountered during the test program 
have actually produced higher levels of illumination ine: 
dent on the windows during school hours than were pro 
duced on the average by a clear sky without sun on the 
windows. This emphasizes that the Weather Bureau 
data on sunny and cloudy days 1s not 4 reliable indicator 
of the quantity of daylight available in an area, I en 
dorse Professor Brown’s comment concerning the need 
for more comprehensive quantitative data on the avail 
ability of natural light in the various climatic areas of 
the United States 

There are times, everywhere, of course, when there is 
This, 
coupled with the increasing use ol! classrooms at night, 
makes a high quality electric lighting system a necessity 


insufficient daylight for classroom seeing tasks 


in any hool 


Roof Reflectance 

In reply to the question asked by Mr. Greene, Mr 
Folsom, Mr. James, and Mr McKinley, the reflectance 
of the gravel roof on which the test house is lo« ated 
varies from 12 per cent to 20 per cent, with an average 
value of 15 to 16 per cent. This is in the general range 
of ground cover commonly found around school build 
ings, such as green grass 5 to 10 per cent, dry grass 
8 to 20 per cent, and 
macadamized surfaces The roof, 
incidentally, extends only ten feet to the west and five 
feeet to the north of the test house, but farther to the 


10 to 20 per cent, barren soil 
10 to 15 per cent. 


south and east. 


Seating Arrangement 


The seating arrangement employed is & compromise 
between facing the child as much away from the window 
area as possible, and avoiding undue body shadow on 
the desk. When the angle between window and line of 
sight can be made greater than 50° without undue body 
shadow, as is the ease in front of the diagonal line A-A 
of Figure 8, it 1s desirable to take advantage of the fact 
Mr. Randall’s suggested seating plan fully meets the 
visual requirements as determined by this investigation 
while permitting several more seats in the room than 
does the author’s arrangement. Still other seating plans 
might be developed which would also meet the visual 
requirements as stated in the paper 

Prof. Brown’s comment with regard to the fad for 
“flexible seating” is well taken. The ideal, of course, 
would be a room in which children or teachers could face 
in any direction without adverse or glaring brightness 
patterns. However, to the author’s knowledge, no day 
light control methods yet devised will reduce the window 
brightness sufficiently to make this possible without also 


reducing the illumination excessively 


suLy 1950 


Sill Height 


Proper sill height tor a classroom is a question still 
subject to determination The author and his associates 
have investigated various fields of view found in their 
tests by means of both the Harrison Glare Rating and 
the Logan Flux Analysis. In both these analyses the 
window area at the far left of the field of view assumes 
importance, As will be noted in Figures 9, 11, and 12 a 
reduction in the sill height would materially increase the 
amount of solid angle subtended at the observer's eye by 
the window. It is questionable whether the additional 
light admitted by a lower sill would compensate for the 
disturbing brightness introduced into the field of view, 
although this is a matter on which opinions might rea- 


sonably differ. 


Controls EF m ployed 


Mr. McKinley's quotations trom the earlier study by 
Professor Brown must be taken in the light of the differ 
ence in the conditions between the author’s tests and 
Prof. Brown’s. For example, the white cloth shades 
reported by Professor Brown were unfilled white canvas. 
Those used by the author were Tontine *500 and are 
not directly comparable. Professor Brown's comment 
regarding “shielding of skylight from the normal line of 
sight of the children” requires a definition of the normal 
or more 


line of sight. I have chosen to consider that 50 


wway is not in the normal line of sight. I quite agree 
that white sunlit clouds and some hazy skies are extreme 
ly bright and may require some form of shielding such as 
that provided by the vertical louvers reported in one of 
the tests. In answer to Mr. Conover and Dr. Arner, 
this comment in Professor Brown's paper was one reason 
for ineluding vertical louvers in the testing program, 
even though they may not be “commercially available” at 
present 

The common varieties of shades and Venetian blinds 
do leave something to be desired from the standpoint of 
maintenance. However, certain mechanical improvements 
have been introduced in recent years which tend to sim- 
plify this problem and I believe that others can be ex- 
pected. It was not the purpose of this paper to attempt 
to improve on these devices, but to report on what could 
be done with those now available 

Mr. Folsom’s comment regarding the difference in 
brightness pattern produced in Figure 11, as compared 
with the unpublished Test L-16 of the Rosedale school, 
indicates a situation which should be expected. The two 
situations are not directly comparable, sinee Figure 11 is 
of a room with clear glass windows and clear north sky 
with no sun on the windows, while Test L-16 is of a room 
with optical control in the window area and with sun 


striking the windows from a clear southwest sky. 


fect of Re fle fions 

As suggested by Mr. Kandall and Mr. Greene, the tests 
reported on, and others which form a part of the inves- 
tigation, have indicated a close agreement with the work 
of Rapp and Baker and that of Ives on the effect of the 
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reflection factors of room surfaces on the distribution of further investigations of the effect on the light distribu- 
herizental Ulumination within the room. The increase tion within the room of window size and placement, light 
due to inter-refleetions within the room is quite material, eontrol devices at the windows, and reflection factors of 
particular near the inside wall, and should be taken room surfaces may make it possible to work out superior 
nto aeeount in daviyghting design methods of daylighting design. There are indications 
that this might even be developed into a lumen method 
Daylighting Dengn of daylighting design. Such a design technique would 
Base! on our investigations to date, and on the litera certainly be welcomed by anyone faced by daylighting 
ture whiet ivailable, it appears entirely possible that design problems 


Typical Classroom, Herbert Hoover Grade School, Camp Hill, Pennsylvania 


Planned lighting integrated into a planned environment is featured in the recently opened six-room grade school at 
Camp Hill, Pa. All six rooms have three continuous rows of s»ven two-lamp 40-watt shielded fluorescent fixtures per row, 
producing an initial average illumination level of 70 footcandles. The anticipated maintained value is of the order of 
50 footeandies. The planned environment contains the ingredients necessary to utilize the lighting to best efficiency and 
at the same time provide comfort and quality. Data on the environmental features are: Walls: light flat pastels, 50% 
to 60% reflectance. Ceilings: acoustic tile, 75-85%. Dado: medium fiat pastels, approx. 40% . Other trim: natural finish, 
medium reflection. Floor: asphalt tile, approx. 35%. Chalkboard: light green. Daylight control: double roller shades. 
Desk tops: natural finish; dull, approx. 50%. Bactericidal irradiation: three 30-watt units per room. Tack board: 
medium reflection flat finish. Brightness balance is reported as excellent. Illumination is evenly distributed with less 
than 10% variation through the work area. Data submitted by E. W. Kelsey, Pennsylvania Power & Light Company, 
Harrisburg, Pa. 
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Black Light 
for Marking 
Blue Fabrics 


By BRUCE j. JENSEN 


ROBLEMS are encountered in light 


ing an embroidery machine, that 


are not too frequently found in 


other industrial operations. Rather differ- 
ent techniques were employed, therefore, 
in lighting such a machine at the Bright 


Bayonne, N. J 


In the use of an embroidery machine the 


Infant’s Wear Company, 


operator works from a paper pattern. The 
design to be embroidered is first drawn on the pa 
per, then the lines of the pattern are punched out 
with a perforating tool. The perforated sneet is 
placed over the artilcle to be embroidered and hea 
ily dusted with a chalk powder. When the paper is 
removed, the design appears on the material as a 
dotted powder line 

The glare problem usually encountered with the 
highly specular material involved was solved by 
the use of fluorescent powder instead of chalk 
dust as a means of indicating the pattern to be 
followed by the embroidery machine operator. In 
conjunction with the fluorescent powder a source 
of ultraviolet “black light” is used instead of the 
conventional light source. Under these conditions 
the pattern itself glows and becomes very easy to 
see 

A moderate amount of general illumination, ap 
proximately 10 footcandles, is necessary in order 
that the operator may see the thread, machinery, 
and associated equipment, and at the same time 
relieve the contrast which would result if the sur 
rounding visual field were dark 

The “black light” source used is a 15-watt, T-*, 
360BL fluorescent lamp housed in a flexible exten- 
sion arm fixture, covered by a filter sleeve to 
absorb the visible radiation 

General lighting is provided by fluorescent in 
dustrial reflectors using two 40-watt lamps each 

Production of a luminous, glowing pattern on 
the materia! has been an outstanding success 


Mae ix 


Aosistant Sales Manager Flectri Dept Publi 


Service Gee @ tr ‘ Newark, 


1950 


Black Light for 


Ultraviolet “black light” activating a fluores. 
cent powder produces a glowing pattern for 
embroidery machine work. , 


Since the seeing task is made immeasurably 


easier, there have been many favorable results: 


1. The work can be done much faster, thereby increasing 
production 

2. More intricate patterns can be embroidered than were 
possible with the old system, thereby ereating a product 
with more sales appea 

t. One of the troublesome features of the old method of 
marking the pattern was that a heavy deposit of chalk 
powder remained on the fabric. It was a somewhat diffi 
eult and time-consuming process to clean the material 


before shipping it to the castomer, Under the new method 


very little fluoreseent powder is needed to reveal the 


und there no longer exists any problem of clean 
ing garments before shipping 
4 Anyone can now operate the embroidery machine 
whereas formerly only a few specialists could do this 
exacting work 

A “break-in” 


1 new pattern was put in production 


period was formerly necessary whenever 
After this the 
operator worked partly from memory. Now it is immedi 
itely apparent what turne a new pattern takes and no 
“break-in” period is necessary 
6. There ia another advantage from the facet that very 
little fluorescent powder is needed for marking the pat 
tern. This is evident when dealing with loosely woven 
fabrica. With suet rie, it is possible to delineate the 
patterr material at one time 


with the the other The loose 


pieces 
weave allows enough of the powder to fall through and 
show a luminous pattern line under the influence of the 


“black light.” 
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LUORESCENT luminaires are now manu- 
factured in lengths up to slightly over eight 
fect. The measurement of the candlepower 
distribution of these long, narrow luminaires in 
volves no basic principles of photometry that are 
unused or unknown. The problem is the applica 
tion of standard photometric procedure to this 


type of luminaire 


Candlepower Distribution Measurements 


The most basic photometric principle involved is 
the ‘‘inverse square law’’ which is based on a point 


source of light However, fluorescent luminaires 
are extended linear sources of light and it has been 
found that for high precision in candlepower mea 
surement the test distance should be at least five 
times the maximum dimension of the luminaire.' 
Becagse of the limited sensitivity of the light- 
measuring equipment used in commer ial photome 
try, it is desirable not to exceed greatly the required 
minimum test distance. Therefore, the test distance 
should be 


dimension of the luminaire being tested 


variable depending upon the maximum 


It is necessary that the measuring apparatus be 
so located with respect to the luminaire that the 
light emitted in any direction may be measured 
In other words, the measuring apparatus must be 
effectively rotated about the luminaire in all direc 
tions and at distances up to approximately 40 feet 
To accomplish this by actually moving the meas 
uring apparatus about the luminaire would re- 
quire the luminaire to be mounted at the center of 
a room over S80 feet in all directions which ts rather 
obviously out of the question in nearly all cases 
If this cannot be done, then the luminaire must be 
so mounted that it can be rotated about its own 
center and the light emitted in any direction di 
rected upon stationary measuring apparatus. The 
photometer deseribed in this paper is designed to 
accomplish this result. It is illustrated with a four 
40-watt luminaire in Fig. 1. During the candle 
power distribution measurements it will be seen 
that the fluorescent tubes lie in a vertical plane at 
all times, the effective light center of the luminaire 


being at the junction of the two axes of photometer 


A peper presented at the Nationa Technical Conference of the 
Iumineting Engineering Society held September 2023 1949 
Pre h Lick, Indians Author Westinghouse Electr Corporation 


Lighting Division, Cleveland, Obi« 
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Modern Photometry of 
Fluorescent Luminaires 


Modern Photometry of Fluorescent Luminaires 


By CG. A. HORTON 


This paper describes a versatile distribution 
photometer capable of handling all fluorescent 
fixtures including the eight-foot slimline lumi- 
naires. A versatile photoelectric instrument for 
measuring luminaire brightness is also de- 
scribed.. An improved wide-range, zero-resist- 
ance photocell circuit is presented. Suitable 
portable photometers for the measurement of 
localized lighting characteristics are men- 
tioned. Contemporary methods of fluorescent 
photometry are discussed. Practical aspects of 
fluorescent photometry are mentioned. Useful 
references are included. 


rotation. Suitable angular scales are provided for 
orientation of the luminaire to any combination of 
horizontal and vertical angles 

When luminaires having both downward and 
upward light are being photometered, a special 


yoke is used which permits measurement of the 


Figure 1. Arrangement for measuring lower hemisphere 
light. 
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upward light without blocking from the vertical 
support member of the compound rotator proper. 
This is illustrated by Fig. 2. 

The light output characteristics of fluorescent 
lamps are affected by ambient air temperature.“ 

In the photometer being described, the luminaire 
during candlepower measurements is mounted 
with the fluorescent tubes in a vertical plane. In 
this position it is readily apparent that the air 
currents about the lamps will be considerably dif 
ferent than when the luminaire is mounted in the 
normal hanging and burning position, especially 
with luminaires of the industrial type utilizing 
closed top reflectors. This means that the light 
output of the lamps during testing is not the same 
as normally obtained. A correction factor must, 
therefore, be applied to the measurements to com 
pensate for this difference and the correct factor 
must be obtained for every test and sometimes for 
every different vertical candlepower traverse 

For the initial stabilizing period, the luminaire 
is oriented in its normal operating position until 
thermal stabilization is reached. This may require 
several hours from a cold start. This may be de 
termined by a photocell or footcandle meter placed 
directly beneath the luminaire (See Fig. 4). At the 
end of this burning period, to establish the zero 
degrees (nadir) reading, the luminaire is quickly 
turned so that the reflector opening or lower face 
of the unit is vertical and the lamps horizontal and 
a photometer reading immediately taken. It has 


Figure 2. Arrangement for measuring upper hemisphere 
light. 


1950 


Figure 3. Arrangement for normal position stabilization. 


been found that there will be no appreciable change 
in light output between the normal operating and 
the measuring position for about thirty seconds 
The lamps are then operated to constancy in the 
measuring position, this sometimes requiring one- 
half hour or longer. The difference between this 
latter reading and the reading made immediately 
after placing the face of the luminaire in a vertical 
plane is used as a correction factor for all pho 
tometer readings throughout the distribution in 
this vertical plane. Likewise, corrections are made 
in all other vertical distribution planes in order to 
correct all values to correspond to normal burning 
position of the luminaire 


Pigure 4. Slimline normal position stabilization. 
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zontally one above another, in open air, with 
blackened separators between them to eliminate 
interreflections and mutual heating. They are oper- 
ated from the ballasting equipment in the lumi- 


naire, by means of extension cords (see Fig. 6) 


equipped with the regular fluorescent lamp bases 


for conveniently and quickly plugging into the 


luminaire sockets. The light measuring device is 


the same distance from the bare lamps as during 


the candlepower distribution measurements and the 


reading obtained normal to the lamps represents a 


Slimline luminaire in measuring position. 


Figure 5. 


The method of obtaining the correction factor in 


f commercial type luminaires is shown in 


the case 
Fig 3. To facilitate obtaining this correction factor 


for imdustrial type luminaires with neo upward 


‘ light, the photometer was constructed with a hinged 


upright member as illustrated by Figs. 4 and 5 


These figures also serve to illustrate that the pho 


tometer is capable of handling the eight-foot slim 


line luminaires 
To determine lght output, measurements are Figure 6. Calibration of photometer with 40-watt T-12 


taken in a number of vertical planes, with reference lamps. 


to normal hanging, and computations are made 


The usual procedure is to measure candlepower 


distribution in three vertical planes; parallel to 


lamps (0 45° to lamps, and normal to lamps 


90°), averaging both sides of the fixture. In the 


case of units of more concentrating or asymmetric 


distribution, the average of five vertical planes may 


be necessary to obtain a representative result. These 


additional vertical planes are taken at 22! and 


67%," to the lamp axis. The candlepower values 


are measured at the vertical settings of O°. 90°” and 


180° from nadir and at intervals of 10° beginning 


at 5° and ending at 175 Additional readings may 


be taken at more points if necessary, to determine 


the exact shape of the curve 


Calibration of Photometer 


The relative method of photometry is used and 


the method of calibrating the photometer is illus Figure 7. Calibration of photometer with 96-inch slimline 
trated in Fig 7. The lamps alone are burned hori lamps. 
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candlepower value equal to the sum of the rated 
candlepowers of the lamps in a direction normal to 
the lamps. Different size calibrators are available 
for different lengths of lamps. The lumen-horizontal 
candlepower ratio of 9.25* has been verified in a 
number of laboratories and may be used with con 
fidence. 

Any of the commercially available barrier-layer 
photocells may be used for the candlepower meas 
urements.® 

For linear relationship of cell response to incident 
light and for a minimum of fatigue and tempera 
ture influence, the barrier-layer cell should be oper 
ated under simulated short circuit conditions.* * 
This is accomplished by use of a “Current Balance” 

See Fig. 8), the cireuit diagram of which is shown 
in Fig. 9. Photometric readings are made on the 
ten-position dial switch and the continuously ad 
justable 14-inch slidewire (marked 220 seale divi 
sions, Fig. 9) of the same general construction as 
employed in portable precision potentiometers. An 
effective scale length of approximately 125 inches 


Figure 9. Circuit diagram of current balance. (Published 
by permission of Rubicon Co.) 


suLy 1950 


Figure 8. Current balance and 
accessories. (Published by per- 
mission of Rubicon Co.) 


is thus provided, subdivided into 2020 divisions 
As commonly used, the slide wire is set to some 
convenient value, the photocell exposed to the bare 
lamp or calibration illumination, and the two rheo- 
stats R, and Ry manipulated until the galvanometer 
indicates no deflection. When this is so, the poten- 
tial difference at the galvanometer terminals must 
be zero and the conditions are equivalent to a short 
cireuit so far as the photocell is concerned 

If the adjustment of the two rheostats does not 
permit galvanometer balance to be attained for the 
illumination involved, further adjustment can be 
affected by switching from 2 to 4 volts on the bat- 
tery and from 0.4 to 0.1 meghom series resistance 
in the connection between the main measuring dials 
and the photocell 

With the circuit arrangement as in Fig. 9, photo- 
cell currents ranging up to approximately 40 micro- 
amperes may be handled. Extremely low currents 
may be handled by reducing the applied battery 
voltage and by employing a galvanometer of ade 


quately high sensitivity to indicate the condition 


of balance. Higher currents may be balanced if 
voltages higher than 4 volts are applied to the bat- 
tery terminals 

Keducing the applied voltage may be accom- 
plished by introducing an additional resistance in 
the battery cireuit. It proved convenient to have 
it adjustable and a decade resistance was used 

In order to cover all ranges of illumination ordi- 
narily encountered, three galvanometers were 
selected with nominal characteristics as follows: 


Coil resistance 350 ohms, sensitivity 012 microampere per 
M.M., period 2 seconds, DRX. 2500 ohma 

Coil resistance 60 ohms, sensitivity .005 microampere per 
M.M., period 5 seconds, C.D.R.X, 600 ohms 

Coil resistance 1500 ohms, sensitivity .0006 microampere 
per M.M., period 6 seconds, C.D 40,000 ohma. 
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Figure 10. Photoelectric bright 
ness instrument. 


In order to accommodate galvanometers of differ 
ing critical damping resistance it was found con 
venient to use a resistance decade box 

The milliammeter shown in the circuit diagram 
is used to check the constancy of the current through 


the slidewire 


Measurement of Luminaire Brightness 

This is one of the most important measurements 
to be made upon luminaires since brightnesses affect 
the visibility of objects and the comfort of the 
observer in sustained critical seeing.* 

Brightness instruments used in the past have 
been visual illuminometers and these are, of course, 
beset with all the difficulties of visual heterochro 
matic photometry.” Fluorescent lamps are manu 
factured in a variety of colors almost none of which 
match the color temperature of the visual compari 
son lamp. The usual way to change the field size was 


to vary the test distance. These instruments have 


been adequately described in the literature.'® 

The I. E. S. Guide for the Photometric Testing 
of Fluorescent Luminaires—-1948,"' requires that 
certain specified areas of the luminaires be seanned 
The brightness instrument described in this paper 
was designed accordingly 

The international definition of brightness is 
‘Brightness (Symbol 


face in a given direction is the quotient of the 


The brightness of a sur 


luminous intensity in that direction by the pro 
jected area.’”' From this. we see that the bright 
ness of a given area is directly proportional to the 
candlepower 

Photocells measure tilumination and not bright 
ness. Illumination is inversely proportional to the 
square of the distance from the source to the light 
sensitive surface of the photocell 

Then, assuming a source of large area of uniform 
brightness when viewed from a particular direction 


a photocell will measure the brightness in that di 
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rection when placed at any distance from the sur- 
face if the cell is so shielded that it will be illumi- 
nated by a portion of the surface having an area 
direetly proportional to the square of the distance 
from the source to the cell."* Such an instrument, 
properly calibrated, is accurate when the open end 
of the tube is held against a translucent surface 
emitting light, such as a diffusing enclosing globe 
Hlowever, in the case of surfaces which are bright 
due to reflected light, it is obvious that the open 
end of the tube cannot be held against the surface 
since it would interfere with the incident light. 
When the open end of the tube is at a distance 
from the bright surface, the area being scanned 
increases due to the finite area of the light sensitive 
surface of the photocell 

The final design of the photoelectric brightness 
instrument is shown in Fig. 10. A rectangular 
cross section was decided upon since one of the 
apertures required is 14 by 4 inches."' The greatest 
A tube 24 
inches long was selected as the best compromise 


width of aperture required is one inch 


between loss of sensitivity due to distance of the 
photocell from the surface being scanned and the 
angular difficulty mentioned in the preceding para- 
graph. This longer length of tube also reduces 
cosine law error'* of the photocell, since the light 
will strike the photosensitive surface within a 
smaller solid angle The removable sections of the 
tube containing the scanning apertures were made 
with a long taper so that it would be possible to 
aim the instrument within small angles of the 
surface being seanned. This is another reason for 
the rectangular cross section instead of circular 
cross section for the main body of the instrument 
The apertures chosen were 1 inch by 1 inch, 2 inch 
by 2 inches, and 14 inch by 4 inches. The inside 
cross section of the body of the instrument is 14% by 
#1, inches. The inside of the instrument was lined 
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with black velvet so that only the direct light from 
the aperture would reach the photocell. The photo- 
cell chosen had a rectangular light sensitive surface 
measuring approximately *, by 1's inches. An 
aperture of this same size was fitted into the rear 
of the tube just in front of the photocell. The 
photocell can then be removed, the eye of the oper- 
ator placed in the photocell position and the surface 
being measured scanned visually before actually 
taking a photocell reading. This assists in selecting 
the proper size of aperture 

When taking brightness measurements of the 
luminaire the brightness instrument is mounted 
on a photometric bench ( Fig. 11) such as was used 
in the past for visual photometry. Adjustments 
are provided for moving the brightness tube up and 
down and a protractor is used for orienting the 
tube to lateral angles. This angular adjustment 
together with that provided by the candlepower 
distribution photometer, makes it possible to sean 
the luminaire at any angle both crosswise and 
lengthwise 

To measure the photocell current a deflection 
type of galvanometer having a zero left and 100 
scale divisions was used. The characteristics of this 
instrument are as follows 
Coil resistance 60 ohms 
Sensitivity 005 microampere per M.M 
Period 5 seconds 
C.D.RX 600 ohms 

Since it was found necessary to cover a wider 
range of currents than the galvanometer scale 
range can accomodate, it was found convenient to 
use an adjustable shunt'’ to afford a selection of 
galvanometer sensitivities in known relationship to 
one another. This shunt is of the Ayrton type with 


the additional provision that the resistance of the 


galvanometer as viewed by the photocell is the 
same for all multiplier positions. The multiplier 
values are 0, 1, 10, 100, 1000 and Infinity or short 
circuit 

In order to keep the sensitivity of the brightness 
instrument as high as possible, it is desirable to use 
a photocell without a spectral correction filter. On 
the other hand, it may be desirable to use a filter 
if the light from the fluorescent lamps is altered in 
any way by spectral selectivity of the finish on the 
luminaire or any enclosing translucent diffusing 
material 

The brightness instrument was tested by meas 
uring with each aperture the brightness of a piece 
of diffusing glass which was uniformly illuminated 
from the rear. These readings were found to check 
each other within 2 per cent 

The maximum brightness of the luminaire is mea 
sured in the zones 0° to 45°, 45° to 60°, 60° to 75 
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Figure 11. Brightness instrument in use on photometric 
bench. 


and 75° to 90° from nadir or 0° both perpendicular 
and parallel to line of lamps. Apertures are selected 
to suit the dimensions of the bright area being mea- 
sured. In general, the maximum brightness is at 


the lowest angle in the zone 


Calibration of the Brightness Instrument 


Since the photometric method used is relative 
and it is not necessary to know the actual light out- 
put of the test lamps in order to calibrate the pho- 
tometer, it is also convenient to calibrate the bright- 
ness instrument from the test lamps at the same 
time the candlepower distribution calibration is 
made 

In the past, manufacturer’s lamp information 
has contained the statement *‘Maximum values at 
center of lamp perpendicular to lamp"’, or ‘‘Ap 
proximate candles per square inch measured at the 
brightest square inch in center of lamp”’, when 
referring to brightness ratings. These data would 
not be suitable for calibrating the brightness instru 
ment 

Hlowever, it is understood that the data now 
published refers to the average brightness of the 
lamp; ce., the brightness integrated across the lamp 
diameter in the center lengthwise. These data are 
calculated by the method of Linsday'®'" and are 
suitable for calibrating the photoelectric brightness 


instrument 
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Since the largest diameter of fluorescent lamp is 


the T-17 or 2'. inches, it is convenient to use a 
special aperture one inch wide and 244 inehes long 
for calibration When calibrating for lamps of 
different diameter than one inch, the reading should 
he divided by the diameter of the lamp in inches 
The methods and equipment available for meas 
uring illumination in footeandles developed on 
localized working planes has been described in the 
literature’® 20.21, 22, 23. 24.25.26.27 and will not be 


treated here 


Contemporary Methods 


One laboratory is known to use a method of eali- 
bration and of determining the nadir (0° vertical 
candlepower of the luminaire with the test lamps 
mounted in normal burning position using a mirror 
The candle 


power distribution data is obtained in the usual 


to obtain the necessary test distance 


way. This should eliminate most of the variables 
in obtaining the calibration and temperature effect 
data but it appears considerable special equipment 
would be necessary in the way of variable lamp 
spacings to simulate different luminaires 

Another laboratory uses a large ferris wheel 
arrangement, the wheel being 19!» feet in diameter 
The maximum test distance of 25 feet is obtained 
with mirrors and all measurements may be made in 
normal positions, the luminaire or lamp being sus 
pended at the center of the wheel. Lamps and 
luminaires up to 5 feet in length may be accom 
meodated 

Still another laboratory suspends the luminaire 
from the ceiling in the normal hanging position 
The vertical angles are measured and the photocell 
is mounted on a quadrant of 10-foot radius. The 
maximum test distance obtainable is ten feet 

As far as is known, the equipment mentioned in 
the above three paragraphs is not capable of han 
dling the eiwht-foot slimline luminaires due to vari 
ous mechanical limitations and lack of adequate 
test distance 

(ine laboratory calibrates the photometer using 
one lamp at a time, the hght being measured from 
four different positions 90 degrees apart around the 
tube. the readings being averaged. This is done to 
help eliminate the slight non-uniformity of light 
utput around the lamp 


With re vara to the poh toelectme brightness mn 


strument. it wm belhewed that the accuracy is im 
proved by utilizing a tube 2 feet in length rather 
than the one foot tube previously mentioned in the 
literature The shorter tube was probably sufti 
erently accurate for measuring emitting surfaces 


but probably not for reflecting surfaces 
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The Luckiesh-Taylor Brightness Meter has been 
used for measuring the brightness of fluorescent 
luminaires, but has the disadvantages of the diffi- 
culties of heterochromatic photometry and that 
the field size is difficult to control. Also, its cali- 
bration is direct rather than relative 

Mr. G. T. Winch of Wembley, England, states :** 
‘Concerning the method used in photometering 
fluorescent luminaires, in view of the fact that in a 
majority of indoor installations they are operated 
at distances too close to the working plane to enable 
the illumination to be caleulated from the polar 
distribution, we make measurements of illumination 
in one or more working planes. These measure- 
ments are made with visual or photoelectric port- 
able types of illuminometers.”’ 

Summary 

The photometer deseribed is capable of handling 
all fluorescent luminaires including the eight-foot 
slimline fixtures 

The photometrie method deseribed permits of the 
use of a room of ordinary height and proportions. 

The photoelectric brightness instrument described 
seems preferable to visual instruments. It can be 
calibrated from the test lamps regardless of their 
actual light output and can be color corrected if 
necessary 

Experience has shown the test results obtained 
with the described equipment to be sufficiently 
reproducible for commercial purposes 

The candlepower distribution curves and derived 
data seems to be an excellent method of assessing 
luminaires and in conjunction with Coefficients of 
Utilization™* results in an excellent method of 
application 
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Practica, Aspeets or FLvoREscENT PHOTOMETRY 


lamps should be used unless otherwise 


OOK white 
All fluorescent lamps which are to be photometered 
ed for a period of 200 hours 
Lamps should be seleeted for constant light output for 


nstant voltage input to auxiliary and repeated opera 
Lamps should be selected for uniform color and bright 


the test lamps should be 


matehed for light output within plus or minus 5 per cent 


measured on the same auxilary 
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Measurements made around 4(0-watt fluorescent lamps 
indieate that such tubes have uniform light output within 
1% per cent total variation 

Light output values vary for different positions of the 
fluorescent tube. There may be as much as 2 per cent 
difference between the tube operated in horizontal and 
vertical positions 

There may be considerable difference in candlepower 
for a luminaire with the lamp above or below the re 
flector. With the lamp up, differences as much as 10 per 
cent higher may be encountered than with the lamp 
lownward, This, of course, varies with the type of re 
flector and the amount of heat confined around the lamp 

The lumen horizontal can lepower ratio 9.25 is an aver 
age value. Individual lamps wil! usually have such a ratio 
within the range of 9.15 to 9.35. The factor 9.25 was ob 
tained empirically and while it entirely suitable for 
conventional shape of lamps, might lead to errors in the 
case of unorthedox types of lamps.**. 

The test lamps should be operated during the photo 
metric procedure from the ballasts furnished with the 
luminaire, holding the voltage input the same during both 
the calibration and candlepower distribution. It is pref 
erable to measure the voltage at the ballast using poten 
tial leads, if the voltmeter is situated some distance away 

Lamp circuit pin connections should remain the same 
throughout the test.! 

The light-measuring equipment should be checked for 
linearity by the additive method®! throughout the entire 
usable seale and the individual readings should be repro 
ducible within a tolerance of plus or minus one per cent 

Some photocells have been found te vary more widely 
from linearity at intensities below 0.1 footeandle than 
ibeve this Since color-correction filters cause a 
loss of sensitivity of as much as 90 per cent, they should 
be used judiciously 

The dynamic response of a barrier-layer cell is always 
less than its static response“? Even at 120 « per 
second, whi is the frequency of modulation light 
from fluorescent lamps operating on a supply of 60 cycles 
per second, the reduction is measurable. Since the eve 
sibevea " be law with high precision, the cell response 
eannot be exactly equivalent. This is a good argument 
for the use of the relative method of photometry for 


fluorescent luminaires 
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alternating current power ) o eonstant v 

of fluorescent lamps near the oper 
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iries approximately as the input voltage 


Sinee the method of photometry is 
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DISCUSSION 


Kav P. The author has given a good discussion 
of the troubles encountered when photometric measure 
ments are made on laminaires designed for use with fluo 
reseent lamps. The figures used to illustrate the paper 
clearly indicate the size and massiveness of the goniome 


ter required not merely to hold the luminaire but to 


prov de ngidity so the aluagnment of the goniometer axes 
maintained 

Particular attention has been given to the design of 
the photoeleet re brightness meter The apparent bright 


on the Jlummation of 


news of a surface depends 
the retinal image and this, for a given adaptive state ot 
the eve, depends only on the angular density of the lumi 
nous flux which unit area of the surface emits in the 
direction of the eve. The distance fron which the object 
« viewed ix immaterial, since both the flux entering the 
eve from unit area of the surface and the superficial 
area of the retinal image vary inversely as the square of 
the distance and hence the illumination of this image is 
constant The brightness meter deseribed has been so 


shielded that it views a portion of the surface having 


nm area propertio#r al to the square of the distance trom 


the source to the cell, This important design factor has 
heen often overlooked and the meters in which this con 
dition has not been fulfilled should be ealled “fixed 
distance brazhtness meters” or im some cases contact 
brightness meters” as they must, for accurate results, 


either be used at a particular distance or in contact with 
translucent surface 


[t is interesting to note that Mr. Horton 
closely followed the proced ires recommended in the 1948 
Guide for the Photometri Testing of Fluorescent 
Luminaires, He seems to have adequately compensated 
for the variables which his testing methods create 

The photoelectric brightness instrument deseribed is a 


commendable development, well suited to the purpose 


It would, however, seem more reaser sable for be ghtr 
readings to be taken with the fixture in a normal hor 
operating positron rather that na vertical prost 
tion. This would eliminate variables in brightness which 
sre caused by heat and lamp lamer changes due to ab 
normal fixture positions 

The author «tates that three galvonometers were neces 
sary to covet all ranges of illumination required 


Would it not be less expensive and less difficult to use 


one galvonometer and shunts of the requ red size to ob 


tain the same resalte? The aintenance of «de ate test 
ne equipment is always a problem and it would see 
vivisable to reduce maintenance in this anne 

From the author's deseription, it appears that for each 
test p thon the time require! w i he a t it t 
0.5 hour, plus 2 heu for te per wa ip and sta 
hilizing, plus any required I easurements. For 
‘ irements the degre this 
would mvolve tour corre nf he established 
Pheretore, the i ere wi dustrial 
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reflector test would be in exeess of 4.5 hours. For con 
centrating or asymmetric reflectors or commercial fixtures 
with an upward component this time would be much 
greater. This means that where many fixtures of various 
types must be tested, the time factor and the associated 
costs involved by this time factor may become the gov- 
erning factor. This raises the question of whether struc- 
tural and instrumentation costs to facilitate normal 
burning position tests in conjunction with mirrors may 
justifiable for a long range operation where 


not he more 
many tests are involved. Perhaps the answer lies in the 
use of Mr. Horton’s methods for lamps in excess of 60- 
inch length while for lamps of 60 inches or shorter the 
use of faster testing methods previously developed would 
he more suitable. In any event, Mr. Horton's efforts to 
improve fluorescent luminaire testing procedures are a 


definite contribution to the science of illumination. 


W. F. Lirrie*: Experiments at ETL indicated that the 
hinging method of standardizing the luminaire in the 
normal to the vertical position was not entirely satis 
factory. For this reason the mirror method was adopted 
ind hes proven verv satisfactory 

The brightness equipment deseribed by Mr. Horton 
was originally developed at ETL for ineandescent pho- 
tometry in the early thirties and has been used continu 
ously for both ineandescent and fluorescent measurements 
with considerable success 

The procedure deseribed by Mr. Horton for measuring 
brightness, namely, one square inch, with maximum of 
four square inches, was diseussed by Mr. Darley a num 


ber of years ago, It was used at ETL fora short period 


but abandoned because 
l. The published brigatness value of the tube was neither 


swerage nor maximum as based upon the eandlepower and 


projected area of the tube It is. however, closer to the 
maximum; therefore, an inch square area in the center 


of and at various places along the tube seems more repre 
sentative 
To measure the brightness of an area of 1 square inch, 


the maximum dimension of which is four inches and the 


inch, 


minimum “4 penalizes the unit where a narrow 


strip of lamp may be seen through a « lear cutting or under 
or over the edge of a louver, % inch of bare tube four 
ld be considered just as objecti ymable as 


inches long would 


the entire tube and this certainly is not the case 
In spite of the alternate methods recommended by the 
IES Committee, it is my belief that the majority favor the 


At least 


ne inch square area for measuring brightness 


this should obtain until a definitely superior method is 


proposed 


At ETL brightness is measured with the equipment 


J] and low resistance, adjustable micro 


using a photos 
ammeter to read directly in candles per square inch 
This equipment has proved its worth by giving the op 
tor an overall picture of the brightness pattern as the 


test is In process, thus explaining what may seem to be 


apparent discrepancies 

In the Fleur-O-Lier program, brightnesses are mea 
her of narrow zones therefore, when 
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readings are given at angles of 20° 30°, 35°, 40° and 
45° below horizontal, these readings represent the highest 
value in each of the narrow zones. 

Some thought is now being given to average as well as 
maximum brightnesses, 
G. A. Horrox*: The author wishes to thank Messrs 
Teele, Vorlander, and Little for their comments, and in 
particular Mr. Teele for his very constructive comments 
on brightness measuring instruments. 

Replying to Mr. Vorlander the author wishes to state 
1. That no difficulty at all is encountered in making 
readings of luminaire brightnesses with the fixture in 
odd positions as these positions are exactly the same as 
for the candlepower distribution and the same corree 
tions may be applied to the brightness readings as were 
determined as deseribed in the text for distribution 
readings 
2. The “Current Balance” described is a universal pho 


tometer and may be used for several purposes such as 


photometric integrators, distribution photometers, beam 


photometers, reflectometers, footeandle instruments, or 
anywhere barrier-layer type photocells are employed 
Never more than one galvanometer would be required for 
any one application. The best practice is to select the 


High 


sensitivity can be attained only by sacrifice of other 


least sensitive galvanometer that will do the job 


desirable characteristics, such as speed of operation, 
ruggedness, stability, reproducibility of readings, et 
It is true that bv the use of shunts and series resistances 
the sensitivity of a galvanometer can be reduced to what 
is requisite for the problem at hand, but th's does not 
add strength to the suspension, shorten the period, or 


improve the stability of zero reading, and a /ess sensitive 


* Author 


and more steady instrument would yield accurate results 
with far less exertion and annoyance. 
3. As for the time consumed for the various thermal 
Stabilizations required in the photometric method de 
seribed in the text, the personnel simply have to be given 
something else to do for these periods 

The time required for photometering fluorescent fix- 
tures varies with the type, some enclosed types requiring 
no positional corrections at all, to the open industrial 
units which present the most adverse “chimney effect” 
conditions 

The photometering of fluorescent luminaires in normal 
position using mirrors may not be desirable since the 
reflection factor of a mirror eannot be assumed to be 
constant at all angles of incidence, and since each mirror 
must be larger than the light souree to be measured, 
apparatus of this kind becomes very heavy and camber 
some in the case of large sources 

In reply to Mr. Little, the author wishes to point out 
that a method of measuring brightness in which the 
photometric fleld size is restricted by shielding was de 
in 1914, the main difference being that 


the measurements were made by visual instead of physi 


scribed by Ives 


eal methods. This appears as reference No. 8 of the 
paper 

A check of the fluorescent lamp schedules of three 
large manufacturers has shown the published bright 
nesses to be average values and as such are entirely suit 
able for calibrating the brightness instrument as de 
seribed in the paper. Thus, if the instrument was cali 
brated using a one inch square area for lamps larger 
than one inch in diameter, the calibration reading would 
be too high with the result that brightness readings on 
the luminaires would be too low, The opposite results 
would be obtained for lamps smaller than one inch in 


diameter 


Automobile Showroom in 
Southern California 


Another interesting installation to be seen by visitors to 
the I.E.8. National Technical Conference in Los Angeles 
next month, is the Don Lee Cadillac showrooms on Ven- 
tura Boulevard. In keeping with the “open front” tech- 
nique, a lighting system had to be designed that would 
blend in with this form of architecture. Large luminous 
panels were used. These are 4 ft by 8 ft in size and are 
semi-recessed. Each lighting unit contains eight 300- 
milliampere slimline lamps and egg-crate louver panels. 
Note how the lighting emphasizes the streamline contours 
of the cars. Average illumination level is 50 footcandles. 
Consulting engineer for the job was R. G. Ojeda; archi- 
tect was Duel, Conklin and Coleman, Los Angeles. 
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LIGHTING NEWS OF CURRENT INTEREST 


Summary of Action Taken by Council at New Cuarren Estanuismss 


tx TOLEepo 


A formal petition for the formation of 


June Meeting in New York an LES. Chapter was presented by W 


\. Stannard, Great Lakes Regional Vice 


The June meeting of the LES. Coun preprints of the Pasadena Conference President, on behalf of a group of mem 
ont vv, Y ting of the current papers bers in the Toledo area It was noted 
an that all of the requirements necessary 
ll onference papers reeeived and 
rm for Chapter status had been fulfilled, and 
seheclule neeting on he 1 by hed deadline will 
proves a schedule eadtine il 
aS ae action was taken to approve a Charter 
preprinted for distribution at Pasadena, 
York Cit for the new group, to be known as the 
which ia given it $1.00 per set. He indicated that it is Northwestern Ohio hapter 
the Committee's further plan to make 
resent at th ting were: ¢ 
ivatlable after the Conference, complete San Jacinto Sectios 
H. Presider Ss. ESTABLISHED 
sets of all Conference 
1 Walter Sturrock, Vice Presidents papers, in 
application of e 8 T 
wm yer suitable cover, at a price to be estat On application the South Texas 
' Section, action was taken to change this 
E. Ta Past Pr shed later ‘ 
Section’s name to San Jacinto Section 
Manwaring, Genera s tor } M In further reference to Conference pa 
It was noted that with the subsequent 
Strong Treasurer rR 1 Pies pers, Mr. Slauer indicated that from 
a formation of other chapters in South 
Myrtle Pahshender, J. EM er. Mevt te 7 of the papers would be published r , 
exas, this name no longer is as appro 
St eand MN. Waterman. Directors n full in I MINATIN FRING 
: priate as at the time of the Chapter's 
| xv for together th discussion, the remainder 
founding 
\ ne ‘ han, WT th te published as condensations 
is Se hert. I 4. Hobbs. prox or OrriceRs 
T Shepherd od W \. Stan New Susta Na A. D. Hinekley, Executive Secretary 
¥, i ta 
\ lent A k Fax read. the report of the Committee of 

recommendation of the Sustaining Mem elle reshrey Mirman, on 
ee ; ‘ tuby Re Ir the eleetion of national and Section offi 

cers. A complete listing of the officers 
nd OW. nas ted 
° ‘ elected as a result of mem rship hallof 
Harter n, N. Laupy I ‘ is given elsewhere in the Telecast Section 
(Meal K t ‘ ard this 


Acting n ti r nmendation f the 
Reard of Examiners Report, submitted 
proved the election of five full Members Northeastern Regional Conferences 
Mr Fal * report led ” ‘ 7, 19 Hlote!l Stath New York City 
tion of the Board Examiners of 71 Southwes Reg 1¢ fe ‘ 
te Members and 26 St ‘ 
\ ! Mem f Mare} 151. pus ¢ st Texas 
‘ nt members! totals ar 
W fM 1951, Francis Calif 
September 30, June 8, fle Nort} 
ian f Ma ‘ ‘ W 
M 
\ M 
\ Vl 
‘ Regional ‘ 
les M 1, Chateau Frontenac, Q City, Q 
M Aes Reg il Conf et 
‘ 
\\ M i 
In ting t ‘ ‘ Conf 
} ‘ r Ml ‘ n t 
‘ 
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Hisrosical CoMMITTER AcTIVE 


8S. G. Hibben, Chairman of this com 
mittee, reported that a survey and record 
of the first of the 


founding and operation, 


ten vears Society 's 


has been pre 


pared for committee approval. He 


also, that phonograph recordings 


cated 
of four of the 


Society 


earliest Presidents of the 
were being prepared 


Council discussion on this committee's 
activities suggested cooperation with the 


Ford 


born, Mich., and special displays in mu 


Museum of Illuminants at Dear 


seums celebrating the Society's Golden 


Anniversary in 1056. 


Hil 


ben recommended the enlargement of the 


In connection with his report, Mr 


headquarters library of volumes on illu 


mination indicating this might be accom 


plished through bequests. 


TecHNIcAL PRrogkaM 


A progress report on the Society's 


technical committee activities was pre 


Crouch, Technical Diree 


that the 


sented by C. L 


tor. He noted Committee on 


Iliumination Performance Recommenda 
tions is making steady progress, with the 
of Mr. Guth, 


evaluation of the limiting brightness of 


aid toward a system of 


luminaires Extensive work has been 


done but considerably more must be car 
before a 
found to all 
The 


with 


ried on practical application 


ean be the variations on 
special Task Com 
working the 


Division of the U. 8 


eurrent fixtures 
Industrial 
Public 


is making steady progress 


mittee 

H vgiene 
Health Service 
in writing the text toward development 


of the booklet, ‘‘ How to Make a Light 
ing Survey 

A study under way for 
the garment industry in New Jersey with 
the engi 


(rar 


committee 


cooperation of Mr. Gomberg, 


neer for the International Ladies’ 


ment Workers’ Union. Mr. Gomberg has 
has 


for 


shown considerable enthusiasm and 


contacted a West Coast organization 
that 


a possible study in aren 


The period since the last Council meet 


ing has seen considerable activity in rela 
The 


arranged a 


other organizations Ameri 


Architects 


tion to 
ean Institute of 


Symposium this con 
National 
at Washington on May 1°, 11 
Mr. Kenneth ©. Welch, a 
in LES channels 
moderator 
affairs. A 


arranged 


Lighting year in 
Conference 


and 12 


nection with their 


familiar figure 
committer was chosen 
since he is active in A.LA 


very interesting program Was 


with the following papers 


delivered 


1950 


the 
their 
Uni 


The 
Ohio 


Annual 


and 
bre ld 
State 
Foote, Ex 
National Society 
and Mr 
feature 


Ohio State University 
Association 


Ohio 


Optomet ri 
Conference at 
May l4 
Director of the 


versity and 15. Der 
ecutive 
for the 
Crouch 


lectures Mr 


Prevention of Blindness, 


were asked to give the 


Crouch presented two 


Schools Industry 
There 
pres 
deal of im 
terest in the subject of lighting. A Vision 
held at Nela 


which 24 re 


**Lighting for and 


and ‘‘Preseribing Ullumination 
large 
who 


was a group of optometrists 


ent manifested a great 


Research Conference 
Park, April 24 
search specialists described their studies 
The New York Seetion of the 
Institute of Engineers held a 


Was 


and 25 at 


Amerean 
Fleetrical 
symposium on light and vision researches 
Rand and Mr 


at whieh Dr. Gertrude 


Montreal Sets Record 


brief 


what had been done and was being done 


Crouch presented descriptions of 


in lighting research 


Home Lianne Reroar 
For LAYMEN 


comprehensive **Contem 


for Modern 


Interiors’ 


study on 


porary Lighting and Tradi 


prepared by a sub 


Lighting 


tional 
omuinittes f the Residence 
Committee was presented for Council ap 


proval by E. W The 


man's repert, written in lay language, is 


Commery Chair 


intended as a consumer piece of value to 


the large group who have to do with the 


design of lighting for the home. Council 


approved the report for publication, with 


commendation to the subcommittee and 


recommendation of widespread reprint 


distribution 


for Canadian Regional Conference 


A new record 

was abhi for the 
LES. region in the Confer 
ence held at the Mount Royal Hotel in 
Montreal May 11-13. The total formal 
registration of 245 persons include 
L.E.S and 24 


women 


ticipation 


Canadian 


members men guests and 


guests; in addition to which 


there was a casual and transient at 


tendance estimated at 100 


Other 


persons 


mnadian regional Conferences 
held as f ws 
Montreal, 
Montreal, 1942 


first Ss the 


loront« 
1044; 


Toronto, 


heve been 
1949; 
Torento, 1943 


1941 


(ttawa, 


registered 
Montreal! 


States 19 


uree of 
ittendanece follows 


Torento 44, U 


wae ae 
wo nited 
Ottawa 16. Hamilten 10, Maritime &§ 


Quebec 7, Wir 


Outstanding highlight of the ¢ 


‘onfer 
was the reception and 
given to the LE S.ers by 
Houde of the City of 
affair 


und 


enee 

buffet 
Mavor Camillier 
Montreal, The 

heavily attended 
City Hall in ites ef Hoener 
This ifair woe off iv 
regal manner i ! of orches 
Mayor Houde 


evening, ir 


program 
supper 
was, of course, 
was held at the 


earried 


famous 


whole 


was present ill 


} 


culating party and perser 


ested inspection 


ve offices 
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lent SS. G. Hibben, 
“The LES, in Retrospect” 
historical highlighta of the 
and of the 


ing Engineering Society since 


Presi speaking 
the topir 
ewed 

ighting industry Illuminat 

its found 
ing in the winter of 1905-06 At the 

Friday luncheon, Mr 

Donald, View 


neer of the 


Gray 
President and Chief Engi 
Power 

Util 


Shawinigan Water & 
ike to the tepie “The 
woke at the LES.” Mr. 


and 


Company 
Le 


reviewed the constructive coopera 


tive relationship that exists between 


the Illuminating Engineering Society 
wl the 


try, and 


electric light and power indus 


outlined the opportunities for 


continued constructive cooperation to 


ward the objective of providing better 
ighting service for more people. High 


ight of the special program of enter 


tainment provided for women guests in 
the held 


the Carleton 


luncheon 
Ritz 


successful 


ittendanece was 


Thursday noon at 


Hotel. The 


tivity of 


highly terminal 
the Montreal 
inspection trip to 
Hydro Electric 
of the Province of 
miles up the 


Two bus-loads of LES 


Conference 
the huge 


Power gen 


was an 
Beauharnois 
erating project 
Quebee, ubout 
Montreal 


imbered all 


river 
from 
era el ver the from 


project 


the subterranean turbine lewels to the 
top switehing structures, and from 
t plant 


preset 


ng room of the 
ler construction 
1 dozen new 50,000 


approximately 


f the plant. A lunch 
ifeteria of the cor 


d off the 
before 


n occasion 


Inesday, } lay the tech 
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ally eonducting inter 
groups through his execut| 
Other socia activities ineluded two 
the presitential reeeptio linner, ar which wil 
The Visual Effect of Basic Light Distributior 
Patterns Howard Shary At the noor eon. Mavor oubling the «ize : 
vlighting Biesele. Houde was present in pers t partie eon served in the 
andless 
Hasic Factors of Visior cL behalf of the City of Montreal. LES We . 


President and Mrs. Goddard receive typical Quebec “habitat” handcraft as a gift 


of the Canadian Regional Conference. Joe Thomas, Conference Chairman, center, 
made the presentation at the Region's meeting in Montreal, May 12-13, 1950 


to «af sllafterncon meeting of the 
LES Counet tive Committee, 
und to an all-evening meeting of the 
‘ Activities Committee under the 
guiding hand of Vice-lresident Hibben 
The evening meeting was very gen 
erously attended and there was wide 
nd protracted discussion concerning 
sll manner of LES. activities 
At the opening general session Thurs 
lay morning, Conference Chairman 
Joseph Thomas presided. Canadian Re 
gional Viee President G. Ds gaye 
the Meial address of we me and i 
troduced President Goddard, Mr. Dean 
traced the histery of the growth of 
LES. thes snada, and pointed 
t s future f wile t I’res 
are his «a ‘ 
he « LES set 
g strong struet 
n the m 7 
mainte st ands 
ng ler the fA 
H. Me f Montrea 
fter ' vas 
sirmanahiy W fo 
" ft Ilan 
‘‘hapt vane 
‘ 
Hon ler t shay 
Wils \ 
seas vas } ft 
t fb R 
We ‘ Miss t 
rhe t ng the hon 


ComMirren Presson nel 


To the 


the 


following people goes the credit 


for hard work involved in putting on 


the Conference 
Conference Committee G. F. Dean, Canadian 
Kegional Vice Pres J. Thom Confer 
ence Chairman, F. Labey, Vice-Chairman 
KR A. Eshelby. Seeretary 
Papers and Program Duncan M Jones 
Chairman. Cathers J. W. Greenlaw, G 
Hopkinson, J. E. Landers, H. Lashington, P 
Marchand 
Finance Committers D> Leigh, Chairmar 
N B Chadwick D Hymers, Lashing 
ton. Martineau. Seott and J. Walden 
Pat ity Committee Ww M Massie. Chair 
man M. Haymann, R. Herng. T. H 
Quipp. G. Sarault, K. I Stiles, and A. J 
Vander 
Registration Committee W. M Weightman 
Chairman M J (ote Lushington 
MeKnight. W F ¢ Nottelman, H. R. Payee 
and W ileor 
Transpeortat Committee M. 
mbe, ¢ sirmar Birt, H. Payeor 
Nott ar ‘ T. Roberts 
W alk r 
Hotel ¢ t “ I Vineen Chairman 
b « and A le Ler Landers 
‘ Mudge ‘ Tr We and 
‘ 

K ‘ mitt H J. Ward, Chairmar 
adies tt Mes. KR. C. Thomas. Chair 
Trew Paress 
fifteer papers comprised the 
Seats program of the Montreal Con 

‘ A le 
\a nator 
ray ghting 
‘ at for Merchandis 
Car Syivania Electr 
and 1 Dew nt” bw Der 
Aust Texas Teed al Con 
va i Bra 
\ " New A Ligh tor 
kf ‘ Nela ork 
Effects of Various Ce 
‘ K juerg 
{ 


Daylighting in Homes” by Prof. J. Bland 


McGill University 


” it Place in Home Design and 
Decoration” by J. Webster, Pilkington Glass 
Lad 

10 Watts by R. E. Bailey, Thomas 
& Betts, Lad 

11 Light Up with Colour” by D. 8 Catton 
Canadian Paint, Varnish and Lacquer Asso 


elation 


‘The Decorator's Problem” by L. Malli 
gon, Interior Decorators Society 
13 Selutions to Special Lighting Problems” 
Miss Myrtle Fahsbender, Westinghouse Elec 
tr Corp 
4 Lighting for Living” by Mies Janet 8S 
Reynolds, Sylvania Electric Products Ine 
15 Rooms with a New Look” by Miss Mar 
garet Lidstone. Canadian General Electric Co 


Ltd 


of 


their essential 


these reflecting 


in the 


A digest papers 


substance is given 


following paragra 


Monrreat 


Lieutenant Colonel Ledue reviewed the 


salient features involved in Montreal's 


progressive program of modernizing its 
lighting system. He pointed out 
that, in the Fall of 1947, the Montreal 


Street 


street 
Lighting System ‘‘consisted of 


the usual admixture and variety of cir 


cuits, lamps and fixtures, which for the 


past 20 or 30 years seemed to be the 
attribute of any large and self respect 
ing city foremost among our prob 
lems was the presence of direct current 
circuits accounting for some 70 


per cent of the system. To give his lis 
teners a tangible concept of the size of 
the 700 mile street lighting project, Le 
due pointed out that it was the equiva 


lent of the distance from Montreal, Que 


bec, to a point 200 miles south of Wash 
ington, PD. ¢ with one lighting unit 
every 225 feet of this distance 


Of the 11,000 original units, the plan 


ealled for 7,500 to be removed and re 
I “i by modern units at the rate of 
approximately two new units to one of 
the old. When completed, the city sys 
tem will represent S000 kilowatts of con 
nected load representing 30 million kilo 
watt hours per vear or the equivalent 
vearly expenditure of 5,000 average sized 
residences ost of operation and 
maintenance overall is expected to ap 


proximate something more than one thou 


sand dollars per night 

Incidental to the improvement of the 
lighting, Mr. Ledue pointed out that part 
of the program was to simplify the sys 
tem of supply cireuits, to result in just 
two main groups ‘ un underground 
«vstem entirely of the ac series type with 
the units mounted on ornamental stand 
irds owned byw the city b) an overhead 
system which will be ae multiple type 
vith the unite owned by the city but 
mounted on poles owned by the Quebec 
Hrdro Electric Power System.’’ a solu 
thon h we find very onomieal m 
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view of the conditions prevailing in Mon 
treal and in spite of the fact that this 

the 
light 


imposes a certain limitation upon 


attainment of full efficiency from 
sources.’’ 

The basic plan of the Montreal Street 
incandescent 


Lighting for 


units except for certain strategically im 


program is 


traveled high speed 
ke y 


will be 


portant and heavily 


roads linking with bridges. These 


special roadways clearly identi 


fied to the motor traveler by the use of 
lighting units of a peculiarly characteris 
mer 


tie quality, such as high intensity 


eury Vapor units 


INDUSTRIAL ILLUMINATION 


Mr. Taylor stated that in most factory 


areas there are many imstances seeing 


than in offices, 
like 


tasks are more 
drafting rooms, and the 


but thing 


schools, 
this quality of 
He 


expressed the view that in many factory 


means one 


lighting should approach the ideal.’’ 
areas, the shielding of light sources, the 
control of brightnesses, the proper direc 
tion of upward components of light, ete., 


are of even greater importance as ele 


ments of proper industrial luminaire de 
sign than in some areas served by com 
mercial luminaires 
the belief that 


has in recent years been placed upon the 


Mr. Taylor expressed 
in spite of the stress that 


importance of eliminating glare and 


harsh shadows, ‘‘too little has been done 
whole properly 


factors, both 


throughout industry as a 
to correct these undesirable 


of which are negative and rob workers of 
ease of seeing.’ 

The 
illumination in of footcandies is 
still a good but the 
full knowledge of these foot 


footlamberts 


prescription of speetfie levels of 
terms 
method, preseriber 
must have 


eandles with relation to 


Roth go together in weighing quality of 
lighting, they 


separated, warns 


cannot and must not 


Mr 


tasks require 


Tavlor. Some in 


very 


high 
Others re 


dustrial only a 
level of general illumination 
quire moderate levels of general illumina 
tion together with high levels of supple 
Still others 


lighting require 


directional 


mentary 


strong lighting with high 

footlambert brightness, to bring out de 

fects in certain problems of inspection 
Mr that 


fluorescent 


Taylor pointed out while 


lamps have provided a mar 
for 
of the 


and 


tool industry, sight 


fact that 


lighting 
lost 


velous 


must not be inean 


descent lamps mercury lamps also 


important part in solving in 
**too often these lat 


play a very 
dustrial problems; 
overlooked in 
the 


thre« 


ter two light sources are 


lighting economy, under 


that 


regard to 


assumption anv one of the 


sourees will do an equally good lighting 


Here 


that cost of a lighting «vstem in terms o 


job again it must he understood 


1950 


At Mayor Houde's Civic Reception in Montreal. Front row, usual order: Duncan 


Jones, 1.E.8. Director. 
Walter 


her, Mrs. Strong. Mrs. Joe Thomas. 
Joseph Thomas, Chairman of the 


C. H. Goddard, LE.8. President. 
Sturrock, LE.8. Vice-President. 
Second row: E. M. Strong, LE.8. Treasurer. 
Mrs. Hibben. Third row: Mrs. G. F. Dean. 
Conference. 


Mayor Camillien Houde, 
8. G. Hibben, LE.8S. Vice-President. 
Mrs. Goddard, and directly behind 


Mrs. Jones. Top: A. Dexter 


Hinckley, LE.8. Executive Secretary and G. F. Dean, Canadian Regional V.-P. 


to 


the con 


dollars alone does not prove it 


most economical system 


the 


trary, most expensive system with 


far the 
bet 


highest operating cost may be by 


most economical if workers can see 


ter and thereby work faster with fewer 


errors,’ 


LIGHTING rok MERCHANDISING 


other field in illumina 


that 


**There is no 


tion work today is changing more 


rapidly than store lighting,’’ according 


to Mr. Caverly 
The 


as three 


who further stated that 


techniques used, even as re 


cently or four vears ago, are 


changing as a result of architeets’ and 


demands for drama and inter 


lighting We 
contrast through 


designers’ 


est im a syatem find an 


abundance of applica 
tion of dark ceilings in conjunction with 
incandescent downlights and cove light 
We find 


svatem of 


department stores, 
units with 
differently than 
through 


ing im large 


integrated sales 
somewhat 
but tied 


a modest general light 


one 


the 


lighted 
other, together 
architecture and 
ing system, supplemented with high level 
«special lighting methods 


** The 


oming 


use of incandescent lamps is be 


more and more pronounced. and 


as such, be 


built 


the use of lighting fixtures 
through 


coming less pronounced 


concealed 


in seveteme, downlights and 
fluorescent 


** The 


since it means 


equipment 


overall pieture is ao healthy one 


flexibility with 


of the 


respect to 


deas, and a greater use 


slice 


Imagina 


tron and less of the rule There is 
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little im the literature 


that 


Society today 


tells ‘thow’’ this can be 


but 
Lighting Committee to rectify this 


people 


done, steps are being taken by the 
Store 
situation. Luminous ceilings are being 
used to some extent, but rather than pro 
& monotonous flat expanse of lumi 
they being 


color or 


Viele 


nous arena above, are broken 


ip by elements, some 


opaque 


means of providing and 
to the 


appears that the next couple of 


other pattern 
texture 


“lt 


pears 


ceiling 


will be most interesting and chal 
lenging ones to the illuminating engineer 


lighting.’ 


specializing in store 


AND CHILD 
the 
Harmon 
that 


LighTINe 
To a 
the 


packed audience 


conference, Dr 


largest of 
presented 
his well developed thesia ‘*the or 
ganic child has just so much energy to 
the 


con 


expend this 
child's 


version of 


energy must satiafy 


basic need in staying alive; 


his food into usable chemical 


forms, protection against infection and 


disease energy required by activities 
and adjustments demanded by the child's 
environment; energy demands of just 
pointed 

of the 


child's energy is really free for activity, 
thus that 


plain growing.’’ Dr. Harmon 


out that only a limited amount 


and when environmental de 
mands exceed the energy free and avail 
able 


by depriving some other vital need of ite 


for meeting them, the need ia met 


energy requirement In such cases, 


growth is reported as suffering first 
Dr. Harmon pointed out that although 
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bedily growth is inherently a balanced 
process, its centers, at any given time, 
are always at the center of the greatest 
bodily aetivity In other words, the 
ehild’« body. or bodily evetems, tend to 
grow along the lines of stress induced 
by various activities, in order to reduce 
these stresses If the environment sets 
up centers or lines of stress not fitting 
the alignment of inherent and normal 


forma, the result is structural 


ehild 


growth 


continues te 


warping As the 


grow and function in such surroundings, 


the final result is asymmetrical or un 


balanced body etructures deviating per 


formances, of payehological 


physical of 


und’ disabilities 


Loon’ 


Sot 


In demonstration discussion Mr 


Sturrock reviewed some of the 


nifieant of the 


more sig 


newer developments in 


light sources, all of which have been re 


ported in previous issues of ILLUMINAT 


ENGINEERING. Most colorful feature 
of the demonstration was the parallel 
omparison of draperies flowers and 
other commonplace oabjects as viewed 
under the urrently common 4500 K 
white in eontrast with the much more 
natural effeet of the new socalled de 
luxe white For more information, in 
cluding teehnieal data, on these new 


fluorescent lamps, see pages 37 38 of the 


January 10 issue of MINATING 


ENGIN BERING 


Quatiry 


In presenting a searching discussion 


of the important question of the re 


tionship existing between price, quality, 
efficiency, 
reference to 


operating and user satisfac 


tion, with fluorescent lumi 


Borden literally and all but 
fixture 


naires, Mr 


physically took a fluorescent 


apart and eritieally analyzed its basic 


materials, and minute component parts 


What he 


to professional 


not 
but it 


said was, of course, news 


people, 


lighting 


was presented in a dramatic fashion and 


called attention to the wide disparity 
currently existing between the depend 
able luminaire information in the pos 
session of professional lighting person 
nel, on the one hand, and the under 
standing of the user and his attitude 


toward the luminaire quality versus price 


question 


Exeerpts: ‘‘In selecting fluorescent 


fixtures, ‘getting the most for the money’ 
the 


does not mean merely most fixtures, 


but aleo the most in appearance, the 
most light with the least glare, the least 
maintenance and replacement, the best 
ump light, and the least power con 
sumption one must realize that even 


news of distribution, low glare, minimum 
number of fixtures per f undle, may 
he more important than the price of fix 
tures or any other individual selling 
point With reference to brightness 
ind shielding ‘‘sometimes it seems that 
public understanding of fluorescent has 
slipped back to where incandescent was 
twenty vears ago when the footeandle 
meter or eandlepower meter began 
to be a sales tool and when intensity 
was about the only eriterion, brightness 


und glare being seldom considered 


Civic Reception tendered all delegates of the Canadian Regional Conference May 
13, by His Worship, the Mayor of Montreal. 
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LES. folks knew all 


customers’ 


but 
that, as 


about these, 
questions indicate 


engineers and salesmen, we still have a 
big job to do before Mr. Buyer learns to 
spend his lighting dollars to his own best 
interest 

With 


erations, 


mechanical consid 


fall in 


with a fixture, stop and take it to pieces 


reference to 


i before you love 


Give critical consideration to the metals, 


plastics, glass, fastenings, components, 


and finishes used, even critical attention 
to shipping containers 
Conprrienine THe Home 

\ symposium of eight topics was 


grouped under this general heading, em 
bracing two technical sessions 

Speaking from the standpoint of an 
Bland 
Homes.’’ He 


and should 


architect, Professor 


** Daylighting in stated 


emphatically that homes can 


be designed so to place the various rooms 


as to make the most appropriate and 


effective use of natural light. This with 


out in any way belittling the need and 
desirability for providing adequate illu 
mination from electrical sources to sup 
plement daylighting and to make areas 


He 


mentioned that one of the most challeng 


useful at night as well as by day 


ng problems with reference to either 


natural or artificial illumination was the 


sudden transition from a bright exterior 


to a relatively dark interior and pointed 


out that the traditional architectural de 
view for softening this transition was the 
use of a covered porch on the exterior 
of the entrance and an especially well 
lighted hallway just imeside He sug 
gested that living rooms should be 
located south and west for bright after 


noon living; bedrooms east, and libraries 


northwest, ete. In speaking of the un 


desirable effeet of glare and contrast as 


related to window areas, Professor Bland 
pointed out that there is very mach less 
undesirable glare and contrast from very 
large modern ‘‘picture windows’’ than 
from smaller and narrow window open 
ngs 

In discussing ‘‘Glass and Its Place in 
Home Design and Decoration,” Mr. 
Webster deseribed the histervy of archi 
tecture as being the reeord of a con 


stant struggle for light. He outlined and 
reviewed the many architeetural and 
decorative uses for glass of different 


types in the modern home, and exhibited 


many different interesting samples He 


deseribed the ‘‘ideal windew’’ as being 
an aren ‘‘whiech would use plate glass 
in the lower vision area and light direct 


ing glass in the ipper or non Vision area 


the incoming light throughout 


He placed 
before 


to «spread 
the room Various samples 


of this type of glass Aa projection 
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lantern to demonstrate their effect graph 
ieally. 

Mr. Bailey 
established arguments in support of ade 
lighting job. He 
system as 


lighting 


reemphasized the well 


quate wiring for any 
described the 
being that 
installation that is behind the scenes.’ 

Mr Catton 
**Light Up with Colour’’ 


electric wiring 


portion of every 
speaking to the topic 
discussed the 
relationship of colour and lighting as a 
team combination working together for 


human comfort and the avoidance of 


fatigue. He spoke very strongly in favor 
of ‘‘an increasingly closer understanding 
and co-operation between architects, col 
arists, decorators and illuminating engi 
neers.’’ 

In diseussing ‘* The Decorator's Prob 
lem,"’ Mr 
of light and 


opportunity for and the 


Mulligan reviewed the history 


laid great stress upon the 
desirability of 
increased Canadian initiative and 


field of 
** the 


greatly 


development in the light and 


lighting. He urged necessity for 


architects to get into lighting design 


bevond the matter of specification of so 


electrical outlets per room, etc."’ 


to the 


many 
With 
traditional claim that they 
want,’ Mr 


reference manufacturers’ 


‘‘make what 


the customers Mulligan 


strongly expressed his belief ‘‘that both 
architects and manufacturers could to 
mutual advantage be educated to furnish 
lighting rather than 


just resorting to the modifications of old 


real leadership in 


gas-light fixtures, or just plain ultra 


modern fixtures intended to be startling 


rather than effective they need good 


designers well trained, and daring enough 


to use new materials and to develop new 


ideas for effective and attractive (lumi 


naire) design which very well could be 


profitable alike to manufacturers and 


users.’’ 
Getting right down to cases, on how 
light effe 
home, Miss 
and Miss 
fusely illustrated talks reflecting specific 


worked out for 


tively in the average 
Miss Reynolds 


presented pro 


to use 
Fahsbender, 


Lidstone each 


solutions that have been 


a wide variety of home lighting prob 


lems 


Midwestern Regional Conference 
Enjoys Milwaukee “Gemuetlichkeit” 


The Milwaukee Chapter of I1.E.8. con 
May 


stature 


ducted its first regional conference 
17-19, a 


sponsored by the 


meeting of Convention 
Midwestern Region 
Close to 200 delegates attended the ex 
sessions at the Astor 


cellent technical 


and Knickerbocker Hotels, and enjoyed 


Milwaukee's famous ‘‘ gemuetlichkeit 


The entire conference was under the able 
direction of I. L. Illing 

In the absence of President Goddard, 
attending another conference of over 
lapping dates, four Past Presidents were 

LES. Past. Presidents 
in chronological order of 
their presidential vears, 8. B. Williams, 


Hardacre, R. W. Staud, and LL E 


guests of honor 


attending were 


K 
Tayler 
Deputy Controller for the City of Mil 
waukee, John Kalupa, opened the meet 
ing with an address of weleome in which 
heavy indus 


area He 


second to the 


he stressed the value of 


tries in the greater Milwaukes 


pointed out that it was 


much publicized heer industry. He noted 
Milwaukee led the 
lighting, and that 
of Milwaukee 


National Standard by the 


that nation in 


street standards «et 


up by the City have been 


accepted as the 


Standards Association 


Tee PResenrep 


well attended tech 


Mid Western Re 


The excellent and 


nical program of the 


JuLy 1950 


gional Conference consisted of the fol 


lowing outstanding papers 


Light Sources” by 


Lamp Div 


Lets Get 


Carl Jensen 


Upte Date on 
Westinghouse 
Inetru 


Advantages of New Light Measuring 


ments” by Ro J. Diefenthaler, G. E. Lamp 
Dept 
Meeting Today's 


Sylvania Electric 


Manufactarers§ are 
Williams 


How 
Market by B 
Vreducts In 


What an Architect Expects from a Lighting 
Reger Kirchhoff, State Architect 
State of Wisconsin 


System by 


Lighting for Merchandis 
Lamp Dept 


New Concepts on 
Cutler, G. E 
Lighting Needs Planning” by 
Westinghouse Lamp Div 


by C. M 

Today's Home 
Miss Edith Buchhols 
Lighting by 
Tech 


School 
Institute of 


Report on 
Putnam, Case 


Prog ress 
Prof, 
nology 
Integral Part of Lighting” by 
Eastman Kodak Co 

Public Buildings” by J. M 


toler An 
Ralph M 
Lighting Our 
Ketch, G. E. Ce 
Whats New in Street Lighting” by 
Edman, Line Material Co 

How to 


by GG 


Evans 


Warren 


Present the Street Lighting Story 
Wheeler, Northern States Power Co 


Lighting fo Recreation by Merle Keck 


Westinghouse Elec 
(hur Industry Needs Planned 
motion” by James T. Coateworth 


Corp 
Lighting Pro 
Edison 
Inetitute 
Let's Do Something Geod” by Carl Bremicker 


Northern States Power Co 


Material Co. of 
Mitchell 
from 


By courtesy of Line 
Milwaukee an 
Field 


an airplane by the 


inspection of 


airport lighting was made 


interested members 
Demonstrations of the high intensity air 


port lighting were shown both from the 


air and the control tower 


Soci, Events 


While the exeellence of the technical 


sessions is the main course of a success 
ful conference, well planned social events 
which rounds 
Dele 


Regional Con 


ean well be the ‘* deasert’’ 


out the enjoyment of the meeting 
gates to the Midwestern 
concentration on 


cocktail 


given by courtesy of the Milwaukee e 


ference relaxed their 


technical subjects at a party 
trical industries, and a buffet supper and 
of the Blatz 


in their famous Hospitality 


entertainment by courtesy 
Brewing Co 


Personalities seen at the Midwestern Regional Conference May 17-19, Milwaukee, 

Wisconsin. In picture at left, in the usual order, I. L. Illing, Chairman of the 

Conference, and G. K. Hardacre, Past-President of 1.E.8. At right is J. M. Ketch 
and Warren Edman. 
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Midwestern Regional Conference delegates enjoy Milwaukee's hospitality at the 
famous Blatz Hospitality Room. 


towel 


The 


committer 


TrKE PRRSONNEI 


bers 


planning 


conducting this suceessful Conference 
were 
ve tte ra Grieb, irmar 
t. time HF « K K Kaoerr and 
N. Laups 
ferer eft " ttee ‘ ' ‘ 
Cha n 4 gher, Confer 
\ Che 
Papers and Prog 
it Aa ke at 
Pinar row fark rth. Che 
Hot and) eer arf 
he 
' 1 and Kee K 


ntertainment H. Aik, Chairman 
Attendance’ HL tiresh, Chairman, EF. Aik 
\ J. Ven Barge. Chas Lageman, M Kan 
merer L. Larson 
Soci ‘und Committee T Markworth 
(Chairman. H. Grieh C. N. 

Special acknowledgment is also made 
to the chairmen of the following chap 
ters for taking part in making the con 
ference 
trord Fowl Chieage Section 
eon Cornhusker Chapter 
ueR W Heart of America Section 
Ross Brows Indiana Chapter 
‘ t en lowa Section 
Milwaukee Chapter 
Meltor St Louts Seetion 
Robert Ha Twin ¢ Sect 


Philadelphia Section Host to 
East Central Regional Conference 


New and orths leas have a way of 
turning up at East Central Regional Con 
ferences r ontest for My Most 
Interesting Jol for imetar ae 
tinte! a at wear’s Central 
at ! st this nel ir’ 
a with ther regions LES 

\n ne tl ast te 
tral Regio Conferet held at th 
Warwick Hote Philadelphia May 
ml 10, wae a full season f Questions 
with a cistinguishe! pan f experts for 
the Answers do as a diet Te OF 
Your Chest’’ session, the q 
gram was exeellentiy ! ane 
proved a lively and st sting feature 
sthon n printed ards 
pra t te a lelegates tl ninut 
the tur thos 
aho sked so and « juestions 
which r at off moments Daily 
minders and a rta am nt sus 
pense were built for this t f t 
program by Paul Hildebrand the Rast 
ern Pennevivania Chapt lid ry 


v4 
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thing =oimeluding literally 
everything ‘‘off his chest’’ to 
participation 
Pan xperts at the session 
\. Brainerd, for application « 
Willard Brown sources expert 
Gioddard — Society questions 
trreen 1 cathode specialist 
or expert, J. 8S. Selb 
itility questions. D. P. Caverly 
Fred G. J 
luminaires and industrial lightu 
Though popular in nature, thi 
means a light heart: 
Discussions of considerable impo 
ped f nany of the questior 
Mos Jon Cox 
With previous vear’s exper 
hind them in this type of prog 
Fast Central Region's ‘*My Mo 
sting d for 
foss (ne 
bast Penney inia’s repres< 
t with a 


of Current Interest 


getting 


stimulate 


were \ 
juestions 
B F 
Dean 
huchert 
lamps 
Tavlor 
session 
affair 


rt deve 


ence be 
the 


ram 


st Inter 


his entry in the form of a skit. He was 


represented as visitor to his 


¢, of the job he did 


telling a 


Huge colored 
slides of the job as it progressed, flash 


ing up on a darkened part of the stage, 


dramatized his diak * most effectively 


Winner of the contest was D. M. Hoff 
man of the Philadelphia Seetion, who 
featured the of almost liv 


years of lighting improvements in Pagel's 
Store, Philadelphia. Mr. Hoffman 
had drawings and actual photographs of 


Shoe 


the aren, going back to 1879, showing 
each modernization from kerosene lamps, 
gus mantles, electricity (at the turn of 
the century), early fluorescent, and final 
ly his prize winning transformation of 
the store with planned lighting and in 


Mr. Hoff 


tegrated architectural feature. 


man's installation will be shown in an 
early issue of ILLOMINATING ENGINEER 
ING, 


Runners up in the contest were: H. M. 
White, representing the Baltimore Chap 
ter, who presented a small department 
store, with lighting designed to contrast 
effectively with neighboring installations 
module 


\ diamond pattern arrangement 


was an effective feature 


described 


Teele, 
the 


the 
diffieulties 


of Capital 
of 


peculiar 


Section, 
overcoming 
the lighting to the 
Traffie Control 
National 


and the 


problems 
Room of the 
\ irport, 


Washington 


where tension is high 


slightest glare a serious distrac 
tron 

W 
vania Chapter, presented the lighting of 
at Greenwood, Pa.’’ a 
roller skating Assisted by 
Stuart of the Metropolitan Edi 
Mr. Halteman his 
entry in the skit described 
John E 


dese ribed 


Halteman, of Eastern Pennsy! 
the ‘*Stadium 
rink 
Russell 
son Co., presented 
above 

Emory of the Pittsburgh See 
demonstrated with 
he had de 
warehouses of 


Electric, 


thon, and 


the lighting 
offices and 


Graybar 


planned 


slides 
veloped for the 
his im 


own company, 


Pittsburgh 


‘Lisur Ur Tomorrow’ 


The of the dramatic 


presentation of 


first ‘‘ road show’ 


how to organize and get 


« Planned Lighting program underway 


which had its successful opening at the 
E.E1. conference in Chicago— was a fea 
ture of the East Central Region's pro 
gram Many of the opening stars were 
still in the east of the Philadelphia show 
ng. Even a dramatic critie would rate 
this show as good. Judging from the 
Philadelphia audience, lighting people 
re delighted with it The all star cast 
of ‘* Light Up Tomorrow’’ included 
J ph Hol bach Phila. 


Svivaniqa Electric 
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Hal Skinner—Leo Eo Dovel 
present Products. Ir 


LE.8. President C. H. Goddard (left) is welcomed to the East Central Regional 
Conference in Philadelphia, May 18-19, by A. 8. Raffel (center), electrical con- 


tractor of Baltimore, and Chairman (1949-50) of the Baltimore Chapter. 


Fred 


Pyle, Conference Chairman, looks on. Photo courtesy of Berlon C. Cooper, Elec- 
trical Construction and Maintenance. 


Peggy Murphy —Jan Reynolds Sylvania 


Prods. In« 


Frank Tarner—Charles I. Schneider, Electro 


Manufacturing Co 


Charles Bennett Peter T 


house Elec Cory 


The “Boss Harry 


house Ele. Corp 


Hector Hush —James KR. Duffy, Sylvania Elec 
Prods Ime 
Fleetrie Ce 


Philadelphia 


Ramond—-Steve Sacklarian Phila 
Model - Rose Schubert 
Electric Co 


Anita 


Electrical World 
Long MeCall'« 


Mr. Lewis—-Prank R. Innes 
Mrs Smythe Smythe Luey 


Magazine 
Thorne 


Supt. of Schoole—Pere P General 


Electric Co 


Mr Jones Engle Taylor, Phila. Electric Co 


Mre. Jones—-Kathryn Goodall, Phila. Electrix 


Director H Greene. General Fleetric 
(Company 


Stage Crew——C. Shotwell 


Pr. B Thorne, General Electric 
Lowrey, Phila. Elee. Ce 
& Kyack, J. Rivet 

T. H. Murray, W. A! 


Paul Kyack, Bond 
Phila. Elee. Co and 


Co 


Paesipent'’s Banguer 


The President and 
Mrs. Goddard on Wednesday evening was 


banquet honoring 


by addresses by President 
Father Thomas Burke of 


Villanova College, main speakers 


highlighted 


Geddard, and 


An additional speaker at the banquet, 
not previously announced, was a dis 
tinguished gentleman introduced as ‘* Dr 
Kilgare."" He held the 
with a talk on 
After some ten minutes of absorbed in 


that 


audience spell 


bound atomic energy 


terest, it dawned on the company 


the humorous stories punctuating ‘‘ Dr 


* address were assuming a pat 


Kilgare’s’ 


tern. Dr 1 professional en 


Kilgare was 


guLy 1950 


tertainer, with a vast repertoire of won 


derful stories, punch lines of which were 
heing jotted down all over the room 
Program 
The East Central Regional Conference 
was planned to be of value to a ’ 
of interests, with technical aspects fore 
afternoon session 


most. The Thursday 


was devoted entirely to the presentation 
of three excellent color, lumi 


ind television studio light 


papers on 
nous ceilings 
ing See program below 

Keynote address to the 178 delegates 


was made by George E. Whitwell, Vice 


Philadelphia Electric 
Ketter Light 
Whit 

and 


President of the 
office the 
Better Sight slogan was born, Mr 
enlightening 


in whose 


well gave a very 
thought provoking address on the nation 
alization of electric power in America, 
showing with slides the immense growth 
of this trend 

J. 8. Sechuchert, East Central Regional 
delegates 


Viee President, weleomed the 


to the conference in an address on the 
value of such conferences to the Region ‘s 
described Regional 


of National 


members. He Con 


ferences as branches Con 


ferences to « present practices 
with the past and plan for the future 
He stressed the value to engineers, scien 
tists, of the L.E.S. pooling of knowledge, 
the benefit of LES 
Conferences to all 


The 


npare 


pointed out 
work and LES 
branches of the lighting industry 


program, in detail, ineluded 


MogNING Session 
Thursday, May 18, 1950 


Chairman, Kobison 
Pennsylvania Chapter 

J. & Sehuchert. Re 

Vice President, Fast Central Region 

Address lieorge Whitwell 
Philadelphia Electric Company 

Pianned Lighting Skit 

Ketter Light Better 


fipening Session 
Chairman, Pastern 


Address of 


gional 


2. Keynote 
Vice President 
Presentation of 
Light Up 
Sight 
12 Luncheon Meeting 
Jos. Schuchert. Speaker. Charles Goddard 


Tomorrow 
Boreau 
Chairman 


LES 


AFTERNOON 
A. S. Raffel 


Chairman, Baltimore Chapter 


Chairman, 


toler and Ite Measuremente 
Judd Bureau of Standards 
' Lighting fron 
Large Area Laminows Surfaces Don P. Cav 
erly and Rott. Wylie Prod 
ucts In 
7. Lighting for Televisio K 1 
Bleetric 


National 
Louverall Ceilings ead Other 


Sylvania Electrie 


Zahour 


Westinghouse Cory 


“Get It Off Your Chest” session at the East Central Regional Conference featured 


@ panel of experts from all fields. 


right: Paul Hildebrand (at rostrum), narrator 


Pondering delegates’ questions are, left to 


A. A. Brainerd, C. H. Goddard, 


Willard Brown, B. F. Greene, D. B. Judd, J. 8. Schuchert, Fred Pyle, D. P. Caverly, 
and G. J. Taylor. Photo courtesy of Berlon C. Cooper, Electrical Construction and 
Maintenance. 
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Contestants for “My Most Interesting Job” award at the East Central Regional 


Conference 
right 


George 8S. Clarke (left) is shown with the five contestants—left to 
H. M. White, Baltimore Chapter, E. W. Halteman, Eastern Pa. Chapter, 


John Emory, Pittsburgh Section. D. M. Hoffman, Philadelphia Section (the 
winner), and R. P. Teele, Capital Section. Photo courtesy of Berion C. Cooper, 


Electrical Construction and Maintenance. 


EVENING SPRSION Baltimore Chapte 
Capital Section P Teele 
T onatmaat Vhiladelphia Section D> M Hoeffman 
e Pittsburgh Seetion-—John E. Emery 


Chairman, Philadelphia Section 


ation Father Thomas Huarke CAMMITTER PrRSONNEL 


The Regional Conference Committees 


Seaston, May 19, 1950 planning East Central’s successful meet 
Chairman, Alex. ng were 
Chairman, Pittsburgh Section Chalemes Pyke 
Kev Developments in Light Sources CC 
C. Brow Menaging } ‘ 
Progran A A. Brainerd 
‘ 
‘ Led Finance and Kegistration F. Adair 
At nd K 1 1 F Keberts 
AFTERNOON tainmet 4 Turner 
Hot K. S Buche 
M nt « Lighting Jot Chai 
Cheirme Capital rty MN. Flyn 
K. Maynard 


Great Lakes Regional Conference 


Features Fine Technical Program 


itetamding program of excellent W“ \. Stannard, Great Lakes Regional 
pers highlighted the Great Lakes Re Viee President, and ¢ L. Crouch, the 
Conference held May in Society's Technical Director 
hoff oF of Region 
mectings. Technical sul Moser Inrerestixe Jon’’ 
ects of practica nterest to ghting \ feature of the Monday morning ses 
ractitioners were presented by a nur sion was the judging of four entries in 
ber of leading specialists at the packed the regional contest for ‘*‘My Most In 
teresting Lighting Installation 
Some 150 delegates registered for tl Judges (. H. Geddard, C. L. Crouch, 
Conference, at the Hot Bu tlal H. M. Sharp and W. A. Stannard award 
Under the General Chairn * of ed first prize to Alfred Sangster, the 
Ww n BR. Campl Ruta Niagara Michigan Seetion’s entry for his excel 
Electr Cory the Confer ened ent presentation of a church window 
eur n Monday ning witl ighting jol 
he H. Geddar President f TES (ther entries, representing winners of 
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intra Section contests held prior to the 
Conference, were: Merle E. Keck, Cleve 
lighting for a Kentucky 
race track. T. 8S. Harmon, Central New 
York Chapter—lighting an air terminal. 
J. F. B. Parsons, Western New York See 
tion—low brightness cold cathode office 
lighting. 


land Section 


TECHNICAL Progam 
Starting with the afternoon session on 
Monday, which was under the direction 
of Arthur P. Hammerstein as Chairman, 
the technical program included: 
Noma and |.E 8. Sports Lighting Standards,” 
by Albert H. Clarke, Crouse Hinds Co 


The Key te Good Sports Lighting by Merle 
E. Keek 
ing proper analysis and calculations of ilu 
minations for sports fields 


Westinghouse Electric Corp.—Cover 


The Color Calibrator by Granville Breinig 
Pratt & Lambert Co 


Loss of Visibility Due to Reflected Glare 
by Heward M. Sharp, Consulting Engineer 
and J. F. Parsons. Niagara Mohawk Power 
Corp An analysis of reflected sheen from 


nine different printing papers together with 


various inks. (ne of the practical conclusions 


derived from the study was the fact that 30 


footeandies of illumination from a large area 


low brightness system was equal to 50 foot 
candles of direct fluorescent lighting, with an 


apparent waste of 20 footcandles 


The Macy Keport A Field Study of Bright 
ness Out of Control,’ by George P. Wakefield 
FP. W. Wakefield Brass Co 


TV Studio Lighting by R lL. Zahour 


Westinghouse Electric Corp. and H. M. Garin 


National Broadcasting 
Turspay, May 23 
MOKNING SPSSION 


k. W 


Lighting Eronomics hy 
Seiter, Cincinnati Gas & Electric Co 


trown, Chairman 


School George 


High Speed Recorder for Appraising Street 
Lighting Systems.” by A. H_ Taylor and W. G 
Pracejus Gienera Electr Description 
of a svete for obtaining illumination values 


from a rapidly moving vehick 


Fluorescent Street Lighting Study by Hlar 
old Wall, Detroit Public Lighting Commission 
Church Lighting hnique ' Harold H 
‘ Archit reit, Michigar 

Moder Lighting 


‘ for Libraries by James M 
Ket General Electric Co 


AFTERNOON SESSION 


L. Amick, Chairman 


l oration of Meat« Wh Exposed to 
Level Illa ra Hugh M. Archer 
ik Bandfield. Detroit Edison Co 
The Practical Use « the I kiesh Mows Vi 
hility Meter by Arthur A. East an. treneral 
Flectr 
Chalkboard Vis t Studs 
Ko Westinghouse F t 
f ar f th ity 
ret task va * flee 
board d ib 
Modular Lighting Rebert W 
Colored Lig? ef ‘ r Printing by F 
A Lindsa (eenera Plecer wing 
the f filters with fuorescent amp. te 
produ the per or printing 
Lapies’ Program 


The Great Lakes Regional Conferences 
have traditionally attracted a number of 


visiting ladies, this one being no exeep 
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tion. The many ladies attending the 
Buffalo meeting enjoyed a program or 
ganized for them by Winifred C. Erdle. 

Among other entertainment features, 
they enjoyed an automobile tour with 
lunch at Niagara Falls, joined the men 
for the President's Reception and Din 
ner Dance, Monday evening, and partici 
pated in a breakfast radio program at 


Laube's Old Spain 


COMMITTEES 


Successful Regional programs entail 
much work, as many LES. members 
know. Those directing the Great Lakes 
meeting were 
William B. Campbell, Buffalo Niagara Electric 
Cerp.. General Chairman 
JF Parsons, Niagara Mohawk Power Co 
Secretary Treasurer 


Fowler, Buffalo Niagara Electric Corp 


Johan F. Buckley, General Electric Co. Pub 


lieity, 
Francis P. Burke, Ferguson Electric Construc 
tion Registration 
Ad Parsons, Westinghouse Electric 
Corp., Hotel 
Henry W. Osborne, Trafic Engineer, City of 
Buffalo, Entertainment 
Winifred C. Erdle, Beman & Candee, Ladies 
Committee 
Milton Milstein, Architect, Decorations 
Raymond P. Conners, Sylvania Electric Prod 
ucts Ime Local Attendance 

No photographs were taken at this 
Conference, which was purely technical 


in nature. 


Election of New 
1.E.S. Officers 


At a meeting of the Council held June 
S, 1950, the report of the Committee of 
Tellers was presented, giving the results 
of the recent election of officers for the 
coming year, beginning October 1, 1950. 
The following have been elected to the 


offices indicated 


CENRRAL OFFICERS 
President—Walter Sturrock, Gen 
Nela Park, Cleveland, Obio 
Vice Presidents neel G. Hibben, Weet 
nghouse Electric Corp. Bloomfield, N. J 


Everett M Strong, Cornell University, Ithaca 
¥ 
General Secretary Hemer Manwaring 
adelphia Elee. & Mfg Co. Philadelphia 
Treasurer—-R. F. Hartenstein, Ohio Edison 
Akron, Ohio 
Directors ant 1951 My Fahshender 
Westinghouse Electri 
and Hoyt P. Steel 


Lighting 
Ave N 


Charlotte 
Holman (« 
Regional Vice-Presidente 
George F. Dean, Toronte 
Syetem, Toronto, Ont. Canada; Fast Central 


1950 


Society Events 


August 21-24, 1950 Seathern California 
National Technical Conference, Hotel Hunting 
ten, Pasadena, (alif 

October 12, 1960. Meeting of [ES National 
Council, New York. N 

October 26-27, 1950 Northeastern Regional 
Conference. Hotel Statler, New York, N.Y 
March 4-6, 1951 
Conference, Corpas Christi, Texas 

March 18-14. 1°51. Pacifie Regional 
Conferen: San Francisco, Calif 

March Northwest Re 
giona rence, Spokane. Wash 

April 9-10, 1951 —Southern Regional Confer 
ence, Miami, Fla 

May 9-12, 1951 Canadian Regional Confer 
ence, Chateau Frontenac, Quebec 

May 14, 1951 Midwestern Regional Confer 
ence (Hotel and City not yet announced 
May 21, 1961 Lakes Regional Confer 


ence, Cimecinnati. (hie 


Southwestern Kegional 


Industry Events 


July 1-8, 1980.-N. Y. State Association of 
Electrical Contractons & Dealers In Annual 
Convention, Seranec Inn, N.Y 

August 7-19, 1950 Firet United States In 
ternational Trade Fair. Chicago, If 
September 18-21, 1950 International Mu 
nicipal Signal i Sith Annual Con 
vention, Hotel Commodore. New York N.Y 


Region —Joseph 8. Schuchert. Duquesne Light 
Co, Pitteburgh, Pa (reat Lakes Region 
Winkler 
Mleveland, Ohio: Midwestern Region —Chartes 
N. Laupp, 7699 N. Boyd Way, Milwaukee 
Wis Northeastern Region R a Slauer 


Westinghouse Fleet ric Corp 


Sylvania Elect Preducts In Salem, Mase 

Pacifik 

worth 

Seattle Souther 

Browder Power 

South Paciti Region 

Kenjamir 

Calif South western : Flovd 

ington, Bex 1771 ‘ Texas 

Chairman Canadian Weseting 

house Van 

‘ 
ath Ave Vance 


Managers 


arival, 
fieorge Clark, Sylvania Elev 
Alexandria Va 


Jenifer 


haleon 

Ww arner 
ith 

Ball 
dhart 
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September 19-21, 1950 The American So 
iety of Mechanical Engineers, Fall Meeting 
Hotel Sheraton, Worcester, Mass 
September 25-27, 1950 National Plectronics 
Conference, Chicago, Ill 
September 27-29, 1950. 
meeting Canadian Flectrical Manufacturers 
Association Gereral Breck Hotel Niagere 
Falls, Canada 
October 11-14, 1950 International Asso 
eiation of Electrical Leagues 15th Annual 
Cunfercen Copley Plaza, Boston, Mass 
October 11-14, 1950 — The Electrochemical 
Society In Path Meeting. Statler Hotel. Bef 
October 16-20, 1950 18th National Safety 
Congress & Exposition of the National Safety 
Council, Chieage, 
October 17-20, National Electrics 
Contractors Asseciation Annual Convention 
Hotel Biltmore, Lose Angeles. Calif 
October 23-27. 1950 American Lastitute 
for Electrical Engineers, Fall Ge al Meeting 
Hotel City, Okle 
National Electrical 

Association. Chalfonte Haddon 
Atlantic City, N. J 
Movember 26-December 1, 1950 The 
American Society of Mechanical FEngincers 
Annual Meeting Hotel Statler New Vork 
November 27-29, 1950 American Stand 
ards Association Annual Meeting, Waldorf 
Astoria Hotel, New York, 
December 3-6, 1950 The American Society 
of Refrigerating Engineers 46th Annual 
Meeting. Hotel Commodore, New York, N.Y 
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. Drawkin H K The Bostwick Braun Co, 
. New, Easy Way to Get All 1.E.S. Technical Reports Toledo 
Associate Members 
Each vear technical committees of the IES prepare for publica Baumar H M Bauman Electric Service 
tion their reperts on important findings on various phases of lighting "A MeKee Co. Cleveland 
snd new recommended lighting practices. Since many members of the Student Member 
Seciety have use for every one of these reports in booklet form as Gibson, N.S. Case Institute of Technology 
Cleveland 
sour as they ire published, it has beer suthorized that a “report CoxNecttiow?T Seenon 


subscriber” avatem be set up in the Pu ations Office so that these Associate Members 


=" De Felice, ¢ N 
members automatically receive a copy each booklet immediately Kline Hi & Harrigan, New Haven 


‘ I> Optometrist, 152 Temple St 
; upor publication Included would be technica reports such as New Haven 
“Recommended Practice of Day ghting “Lighting for Canneries,” FASTRRN PENNSYLVANIA CHAPTER 
Associate Members 
“Lighting for } ir Mills ind others. “Report subseribers” will be Keefer WR. Neon Sign Service, Littlestown, 
billed with each report as they re e it 
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mittee rey t« x ’ en . ' this a ideal plan for kee} Metropolitan Edison Co. Read 
ing their lighting es to date. Requests f this serviee should Met 
etrope ar dison 
be addressed ertly to I tions Office. I " ting Engineering e. Pa 
Society, 51 Madison New York 10, N. Fosaicx Now-Ssction 
Member Emeritus 
Maisonneuve, Henry. 217 rue de I' Universite 
Paris, Fran 
Continued on page 164A 
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| conforming to 1. B.S. Recom mended 
Practice of Office Lighting = 


How an office was designed, decorated and lighted to achieve reflectances, 
brightnesses and brightness ratios meeting or bettering (except in one instance: 
the reflectance of the floor covering is too low) all requirements of 1.E.S. Recom- 
mended Practice of Office Lighting is told in detail in this 8 Page Engineering 
Survey by an independent consulting illuminating engineer. Write for your copy to 


THE F. W. WAKEFIELD BRASS COMPANY, VERMILION, OHIO. 


ANOTHER WAKEFIELD 
STAR INSTALLATION 


The office described in the Engineering 
Survey is lighted by 4 continveus 
rows eof Wekefield STARS, 
lumineire containing four 4500 white 
slimline Averescent lamps 72 inches 
long. Token from the Survey is this 
ically upwerd from 
The Survey 
toys: “This is the brightness pattern 
thet would be reflected by « glossy 
desk top located under the luminaire. 
The low brightn end brigh 
ratios found here prove that reflected 
gilere is not problem in this office.” 
The STAR hes @ luminous, indirect 
plastic reflector which slides in and 
ovt like drawer. 
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Do you want long — ¥ 
trouble-free service? 


When it’s a sota “Sequenstart” BALLAST 


+ + + just install and forget it! 


SOLA Sequenstart Ballasts are engineered on a new 
SOLA principle that delivers peak performance 
continuously. Compare the following points of supe- 
riority right down the line with any ballast on 
the market. The SOLA “Sequenstart” are premium 
ballasts at moderate cost. 


CERTIFIED 


SOLA ‘Sequenstart” Ballast compared with Ordinary Ballasts 


@ Up to 14% more light for the same power @ Less heat rise externally and internally— 
cost! By Resistance nearly 40% less — By Ther- 
© Up to 52% less watts loss! mocouple up to 24% less. Reduces air con- 


ditioning costs and prolongs ballast life! 


® Maintains constant light output with 
primary voltage range from 95-130 volts! @ Ventilated capacitor compartment is 42% 
® Weighs up to 52% less than certain com- cooler! 
petitive models. Reduces fixture weight, 
cuts shipping costs and installation © Small size permits installation in standard 
expense! slimline channels! 


S O LA sequenstatt” 
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TO UTILIZE THE SYLVANIA 
LIGHTING SYSTEM) 


PART 4 
Easy to Install and adjust 


Lighting engineers appreciate the efficiency and 
the remarkably easy installation of the Sylvania 
“Flexi-Module”™ Ceiling. 

No rails or T-bars or other framing necessary. 
The 32-inch square module sections are made 
of sturdy, lightweight aluminum. Sections are 
quickly joined and secured at each corner by spe- 
cially designed “Star™ suspension units. 


A. Upper ceiling or other overhead support. 
B. Screw or bolt from supporting strap, depending 
upon type of installation. 
C. Perforated metal strapping. Holes on 14-inch 
bs centers for rough adjustments. Approximate 
} ’ maximum extended length 38 inches. 
D. Positive binding speed-nuts. 
E. 10-inch bolt, threaded 24% inches for final ad- 
i justment of ceiling from below. 
F. Grid sections of non-static, lacquer-finished 
aluminum. Lightweight and dust resistant. 


“Star” support interlocks adjoining sections, 
These improved units allow for both prelimi but permits any one to be independently re- 


nary and final adjustments. The straps, when fully moved. 
extended, place the louver bottom 36 inches be- 
low the point of support. Quickly adjusted to the 
nearest inch with binding speed-nuts inserted in And remember, there are Sylvania Fluorescent 
pre-punched holes. Lighting Fixtures for every “Flexi-Module” in- 
stallation, from the long, slim, instant-start, sin- 
gle lamp units to the dual-lamp reflectored units 
for concentrated down light at high levels. 


Vail the coupon for complete information on 
the Sylvania “Flexi-Module” Lighting System. 


Sylvania Electric Products Inc. 
Advertising Dept. L-2907 
1740 Broadway, New York 19, N. Y. 


Please send me full information on the Sylvania 
“Plexi-Module” Lighting System. 


Final accurate adjustments are made from be- 
low by screwing up by hand threaded bolts in the 
“Star” supports. (See diagram at upper right.) 
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No wonder Prexicras lighting wins 
approval. It provides glarefree, shadow- 
less illumination wherever installed, from 
Directors’ Rooms to housewives’ kitchens. 
The full output of the lighting source is 
evenly diffused across the surface of this 
highly efficient acrylic plastic. Result: A 
luminous atmosphere notable for low 
brightness contrast and high visibility. 


PLEXIGLAS aids design and installation, 
too. Lightness and strength mean easy 
erection with fewer, lighter supports. 
Resistance to breakage and discoloration 
assures low-cost maintenance. And the 
variety of translucency-grades in flat, 
patterned, or corrugated material, 
coupled with the ability of PLexieias 
to be formed readily and economically 
to almost any desired shape, gives al- 


most unlimited scope to fixture design. 


4 PLexicsas is used for both diffusion and reflection of 
light in the General Electric Company Board of Directors’ 
Room, New York City. White translucent panels in the 
9-foot-square hxtures diffuse perfectly the light from 18 
Siimlines mounted only 2%9" from the acrylic plastic 
surfaces. Lightly sanded on the outside, the panels also 
act as diffuse reflectors for indirect lighting from hanging 


fixtures that are used when the main lighting is not 
needed. Fixtures designed and installed by The Frink 


Corporation, Long Island City, New York. 
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Prexicias ceiling lighting fixtures in the Directors’ Room 
of Cleveland's Bank of Ohio produce an average illumination 
of 75 footcandles on the conference table. Each fixture measures 
approximately 6 x 8 feet and consists of four corrugated bottom 
diffusing panels with curved side panels formed from 12” strips 
of flat material. Ten 96" 300MA GE. Slimline and two 40-watt 
fluorescent lamps (mounted at right angles at the ends of the 
Slimlines) illuminate each fixture. All lamps are 3000°. Fixtures 
installed by Bell Electric Company. Design consultants: W. E. 
Conley, General Electric Co.; John Liston, George S. Rider 
Co.; W. A. Mize, Cleveland Electric IMluminating Company. 


TELL US ABOUT YOUR PROBLEM 


We will be glad to work with you on specific lighting 
applications. Write us today. Let us show you how 
PLexicias can provide the best answer to your light- 
ing problem. 

is @ trade-mark, Reg. U.S. Pat. Off. and in principal foreign 


countries. 
CHEMICALS B FOR INDUSTRY 


ROHM & HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Kepresentoures in principal forrign 


Crystal 
& Plestics, 
Lid, 282 St 
Helens Avenue, 
Tereate, Oat 
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~—"S 49 WATT 
LOW BRIGHTNESS 
FLUORESCENT LAMPS 


NOTE ] GENERAL ELECTRIC LOW BRIGHTNESS 
LAMPS GIVE SAME AMOUNT OF LIGHT 
AS STANDARD 40 WATT 


NOTE 2 GENERAL ELECTRIC LOW BRIGHTNESS 
LAMPS START INSTANTLY 


How to get more top-notch 
lighting jobs on your board 


Here's a special lamp for special jobs— —_— out cross louvers. That makes them easy 


the General Electric low-brightness lamp. 
It offers the kind of advantages that are 
bound to help bring in more orders 
for top-quality lighting jobs. 


REDUCED GLARE 


These 40-watt T-17 fluorescent lamps 
give as much light as standard 40-watt 
l-12 G-E lamps, but deliver it from a 
much bigger tube. With low-brightness 
lamps reflected glare is reduced 


EASY MAINTENANCE 


Low-brightness lamps are frequently 
used in open troffers and fixtures with- 


to get at for replacing and cleaning. For 
example, at the Flossmore school in 
Chicago, janitors clean the lamps with 
a vacuum cleaner attachment as they 
walk down each row. 


INSTANT START 


General Electric low-brightness lamps 
start instantly—and customers have no 
Starters to Maintain. 


You'll find low-brightness lamps a good 
buy for schools, offices, and quality 
shops that want fine lighting. For more 
data, call your nearest General Electric 
lamp district office. 
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PLEXOLINE is a new idea—an 
imaginative engineering creation that 
permits, for the first time, truly 
unlimited fluorescent lighting 
patterns at mass-production costs 
PLEXOLINE is an ingenious 
system of related linear sections 
and circular accent units. Used in 
combination, these elements are 
capable of achieving curves, circles, 
any angular arrangement. 
rectangles, and straight continuous 
runs. Used individually, each 
"element is complete in itself. 
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DAY-BRITE QUALITY MAKES 


Plexoline PRACTICAL! 


The final test of an idea is how well it is carried out 
PLEXOLINE promises spectacular new flexibility; famous 
Day-Brite quality delivers it... your guarantee of matchless 
year-in, year-out, trouble-free performance and low installa- 
tion, maintenance and operating costs. 


That's PLEXOLINE . a value-packed combination 
of versatiliry and PREMIUM QUALITY WITHOUT 
PREMIUM COST ... the greatest advancement in fluorescent 
lighting history! 

But you need the full PLEXOLINE story to properly judge 
its amazing advantages to you. Send for your free copy of 
“PLEXOLINE—IMAGINATION AT WORK.” Juste fill our 
coupon and mail... TODAY! 


“DECIDEDLY BETTER™ 


DAY-BRITE 


Distributed Nationally By Leading Electrical Wholesalers 


1950 


Day-Brite Lighting, Inc., 

! 5432 Bulwer Ave., St. Louis 7, Mo. 

in Conade: Amalgomoted Electric Corp., Ltd., 
Toronto 6, Ontario 

Please send me copies of your free booklet, 
IMAGINATION AT WORK.” 


PLEXOUNE 
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PERFORMS 


THIS MIRACLE LOW COST 
CUSTOM-FITTING LIGHTING 


These 4 MODULES are the “BUILDING BLOCKS” of LIGHT 


aS 


414 Weel i? 32. Wert 12" Celine 440 Wen 475.Wen 
15” Type lomps ond PAR Spot 48° Type Lomps 425 Mihomp 


50,000 different patterns possible-20% more light 


It's amazing! With just 4 simple, low cost “building Only MITCHELL makes MODULE 


blocks of light’, MITCHELL MODULE offers unlimited 
custom-fitting lighting patterns to fit any commercial There's nothing in lighting like MODULE. lt custom-fits and 
interior. MODULE 8S exclusive plastic louver passes 20°, “grows” with every lighting need; it delivers more light; # 
MORE LIGHT. Simple fitting together of units (mechani- stays beautiful, new; it costs mo more than ordinary fixtures. If 
cally and electrically) permits low cost rearrangement you heven't olf the MODULE fects, write todoy 

of patterns at any time to suit « hanging needs 
MODULE mixes all light sources smoothly in one har 
monious, handsome system yuts the light exactly 

where it's needed. No ao ts fixtures can match MITCHELL MANUFACTURING COMPANY 
MODULE — the only lighting that custom-fits with stand- 2525 N. Clybourn Avenve + Chicago 14, Hilinois 
ard low-cost units in Conade: Mitchell Mig. 11-25 Davies Ave., Torente 


YOU SELL module INSTALLATIONS WHEN YOU TELL THIS SELLING STORY 
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Corning Rolled Lens Panels 
in a new Water White Crystal 


Here is another new product of Corning research 
Rolled Lens Panels. There is nothing like them 
on the market today. A brand new lightingware for 
controlling fluorescent lighting, they add beauty 
and improved brightness control to any installation 
The lenses are so designed that there ts a substantial 
reduction of side and end fixture brightness 
Lighter in weight than previous products of this 
type, Corning Rolled Lens Panels are also lower in 


cost. For example, two 24” frame mounted panels 


CORNING GLASS WORKS 
CORNING, NEW YORK 


will mean a saving in glass cost of nearly 12°, over 
four of the old type 12” pressed panels. Reduction 
in weight means casicr mounting and installation 
Wider applications are possible 

Corning Rolled Lens Panels are available 11” 
wide and up to 48” in length in both Twinlens and 
Unilens patterns. Longer lengths and special widths 
can be supplied on order. Take advantage of the 
possibilities offered by this truly new lightingware 


Write for information today. 


CORNING GLASS WORKS 
Dept. 1E-7, Corning, N. Y. 


Please send complete information on Corning Rolled Lens Panels. 


Title 


FOR EFFICIENT, ATTRACTIVE LIGHTING... 
CORNING ALBA-LITE for diffusion of fvorescent light ... CORNING FOTA-LITE for high level illum! 
nation .. . CORNING brand LENS PANELS and PYREX brand LENSLITES for prismatic light contro! 
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IMPROVE Fluorescent Fixtures 
PLASTIC PROCESS | 


diffusers and shields! 


A large variety of smartly designed ready-to-use sections . . . with 
contours, shapes and dimensions that are flexible enough to meet 
any problem of size or light transmission and diffusion. 


You Are Cordially Invited 
To Visit Our Plant 
During the PASADENA Conference 


FREE to our guests—the PLASTIMODE ‘‘Section Sampler'’. A com- 
pact, convenient ‘‘file’’ of 3-inch sections in a permanent, attrac- 
tive box plus our complete catalog. Indispensable as a reference 
18” te 12%" for design engineers or manufacturers. (Or write us for it.) 


widths 


We shall be pleased to have our engineering staff cooperate in 
designing parts to your specific requirements. We serve manufac- 
turers in all parts of the U.S. . . . prices quoted delivered to your 
plant. Telephone us at our expense. BRadshaw 2—3139, Los 
Angeles. Or wire (collect) to 


PLASTIC PROCESS CO., INC. 


662 N. ROBERTSON BOULEVARD - LOS ANGELES 46, CALIFORNIA 


Representatives in principal cities 
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ADVANCE 
SLIMLINE BALLASTS 


St 
(Series-Sequence Ballasts ARE NOT!) 


ADVANCE GIVES YOU CUSTOMER-WANTED FEATURES 
NO ADDITIONAL COST! 


the “Best Ballast Buy"! Advance 
mline E.T.L. Ballasts operate EACH LAMP 
£ A C if L A M a INDEPENDENTLY. Failure of one lamp does 

NOT affect the other lamp. That is why AD- 


OPERATES | VANCE E.T.L. SLIMLINE BALLASTS ARE 


SUPERIOR TO SERIES-SEQUENCE TYPE 


lon of ame duc to lamp changeover ct 
Fatlure Of One Lamp DOES NOT cal operational periods. 


Affect The Other Lamp 
All mounting centers for 72” and 96” lamps interchange- 
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cive CAUICH Lighting ADDED 


BEAUTY... UTILITY... FLEXIBILITY 


POWERSTAT 
Light Dimming Equipment 


By controlling the intensity of light in the church interior, the desired effects of 
reverence, dignity and beavty con be created to heigh the authenticity of 
ony occasion. Dimming, brightening and blending of interior lighting can be 
achieved from any port of the building smoothly and unobtrusively with 
POWERSTAT Light Dimming Equipment 


POWERSTAT Light Dimming Equipment can be installed easily and economically 
in existing light) 4 circuits; or may be included in plans for new buildings or 
church renovation POWERSTAT Light "imming Equipment may be purchased in 
inexpensive units and added to as budgets permit 


FOR CHURCH HALLS AND SCHOOLS 


Full lighting for sports events, dramatic atmosphere for ploys or lectures, soft 
lighting for social affairs, all ore easily and simply achieved with POWERSTAT 
Light Dimming Equipment effects that moke for greater enjoyment and 
increased attendance 


01000H DB8R6-1000 
THREE OF THE MANY TYPES OF POWERSTAT DIMMERS 


TYPE DIOOOH, handles single circuits from blockout to full on. An inexpensive 
starter’ unit that con be added to as conditions worrant. Rated at 120 volts, 
50 60 cycles, with output voriable from 0 to 1000 watts TYPE DBR6-1000. a 
packaged” dimmer with oll the components in ao compact cabinet. It hos six 
cirevits — each providing on output of 0.1000 watts. Fuse, “on-off” switch, indi 
cating light and output receptacle ore on each circuit. TYPE DMSOOO0. o heavy 
duty unit thet is motor-driven for finger tip operation. It operates from 120 volts, 
50 60 cycles, single phase lines with an output from 0 to 5000 watts. These 
POWERSTAT Dimmers ore also available in manually operated assemblies. Other 
POWERSTAT Dimmers ore offered in capacities up to 30,000 wortts 


GET THIS FREE BOOKLET 
lt gives complete details on POWERSTAT Light Dimming 
Equipment fer all locations and all purpores, together with 
cirevit diagrams, rating cherts ond specificotions Write for 
your copy now 
SO70 DEMERS AVE... BRISTOL, CONN. 
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NEW DIMENSIONS IN LIGHTING, PATTERN, DECOR — on endless variety of lighting 
systems based on 12” grid, simply by replacing ceiling blocks with 
Guth LITE-BLOX Troffers. 


“BUILT-FOR-YOU" LOOK -- snop.on trim in choice of smart, modern finishes 
gives thot foilored touch! 


ARROWS OF LIGHT rows tine vp orrow-straight with precision built 
Guth LITE-BLOX. 


INSPIRINGLY VERSATILE —20 sizes ol! with some cross-section, wide ronge of 
diffusing and shielding media to meet your exact visval or design 


requirements. 


FUNCTIONAL BEAUTY— Guth LITE-BLOX Troffers ore engineered to short-cut 
installation and moint costs. 


full deteils, call your 
rest GUTH resident en- 
tr or write for Bulletin 


LIGHTING 


THE EDWIN F. GUTH COMPANY ST. LOUIS 3, MiSSONM 955 
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Acme Electric Corp. 20A 


Advance Transformer Co. 15A 


Benjamin Electric Mfg. Co. Inside Front Cover 


Champion Lamp Works 19A 


Corning Glass Works 13A 


Curtis Lighting Inc. 4A 


Day-Brite Lighting Inc. 11A 


General Electric Co., Lamp 10A 


Edwin F. Guth Co. 17A 


Industrial Starter Corp. 19A 


Kopp Glass Inc. 18A 


Litecontrol Corp. 2A 
For Lenses and Filters 


as YOU Want them Mitchell Manufacturing Co. 


Photovolt Corp. 20A 
() Plastic Process Co. Inc. 14A 


The engineering and manufacturing skill of R.L.M. Standards Institute Inside Back Cover 
the Kopp Glass organization guarantees lenses 
and filters as YOU want them. Colors are Rohm & Haas Co., Plastics Div. 8A, 9A 
faithfully produced and accurately duplicated. 
Beam control designs give the results you Sola Electric Co. 6A 
desire, whether you want the light diffused, 
concentrated, spread or a combination of 
these. Kopp Glass lenses are dimensionally Sunbeam Lighting Co. 20A 
accurate and uniform. 
Write for the 24-page bulletin which Superior Electric Co. 16A 
describes Kopp products and services. 
Sylvania Electric Products Inc. 7A 
KOPP GLASS, INC. F. W. Wakefield Brass Co. 5A 


Westinghouse Electric Corp., Lamps Back Cover 


Westinghouse Electric Corp., Lighting 1A 
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REPRESENTATIVE AVAILABLE 
Experienced lighting representative for fixture 
manufacterer or electrical firm, New York or 
northern New Jersey. Many years contact with 
architects consulting engineers wholesalers 
electrical contractors Aceustomed making 
own surveys and recommending commercial and 
industrial lighting layouts. Address Box 153 
Illuminating Engineering Soctety. Publications 
(fice, S51 Madison New York 10, N. 


POSITION WANTED 

Graduate Engineer, 3 years experience, design 
and sale of commercial, industrial lighting in 
stallations Following among architects, engi 
neers, utilities, and electrical trade in Pent 
sylvania, Delaware, Maryland, and 1). ¢ will 
ing to relocate and travel. Address Box 152 
IMuminating Engineering Society, Publications 
Office, 51 Madison Ave.. New York 10, N.Y 


SALES REPRESENTATIVE WANTED 
Leading manufacturer of complete line of in 
candescent. fucrescent, slimline and louvred 
elings elling niy through electrical 

salers is redistributing sales territertes and has 
openings in each of the following states: Mass 
Conn. Upper New York State. Ind a, Ohio 
Kentucky lows, Missouri, Minnesota. and 
louisiana. Man applying must be able to read 
blueprints and work with architects. Write fall 
detaile in first letter giving past experience 
Neo Ray Products, Ir 13 EB. 22nd St.. New 
York 10. N.Y 


LIGHTING SALES ENGINEERS 
Electric utility located in Middle Atlant: 
State, requires the services of two (2) lighting 
sales engineers. Requirements Actual exper 
ence and special training in commercial 
lighting Iirafting abilit dairable 
but not exsential Maximum age veare 
Replies should be complete in all pertinent de 
tails, including starting salary requirements 
and will be treated in strict onfidence 
Address replies to Box 154, Iuminating Eng 
neering Society 51 Madison Avenue New 
York 10. New York 


FLUORESCENT STARTERS 


PROTECT 
YOUR LAMP LIFE 


YOUR BALLASTS 


YOU FROM COSTLY 
MAINTENANCE 


THROUGH 


Uninterrupted filament preheat- 
ing providing consistent one- 
cycle starting. 


Automatic cut-out of defective or 
deactivated lamp. 


Automatic reset after cut-out con- 
ditions corrected. 


For technical literature write Dept. E-7 


INDUSTRIAL STARTER CORP. 
6 Pell St. New York 13, N. Y. 
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chess are proven facts about Champion Fluorescent Lamps. 
With them you profit 3 ways: 


All Champion Bi-pin Preheat Fluorescent Lamps are 
guaranteed for 7500 long-life hours, on burning 
cycles of 3 hours or longer. This means no replace- 
ments (no maintenance and no labor besides clean- 
ing) for nine hundred and thirty seven 8-hour work- 
ing days — a 66%‘; savings in lamp costs alone! 


Additional light output from Champion's new long- 
life cathodes. For example: at 4000 hours this 
Champion Lamp produces as much light as do other, 
WHITE older types of fluorescent lamps at 1200 hours — 
and fully 6% mere light at avy number of burning 

DAYLIGHT hours. 


This increase in lighting eficiency means improved 
T wore working efficiency .. . bewer work and more of it in 
industry and offices... beuer display and more 

® sales in stores, restaurants, theatres and shops. 


STANDARD 
wane WHITE No other lamp exceeds the Champion 7500-hour Fluores- 
cent Lamp in lighting efficiency ...in lamp economy. 
Champion means business! 


STANDARD 
OOL WHiTe 


CHOICE OF 7 COLORS OF WHITE 


Consult your Jobber. He Anows Fluorescent Lamps, all types, 
all makes. Take his experienced advice when he recommends 

WHITE CHAMPION — the guaranteed 7500 -hour Fluorescent Lamp in 
the right “color” of white for your individual needs... for Quality 
... for Efficiency . . . for Economy. 


NCANDESCENT 


‘CHAMPION LAMP WORKS 


yun. Massachusetts 


PURCHASE FOR | 

EFFICIENCY 

é 
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and then further silenced thru impregnation. 
Assembly is sealed in the case. solidly imbedded 
in heat and cold resisting compound. Noise free 


operation is assured. 


ACME ELECTRIC CORPORATION 
297 WATER STREET CUBA, N. Y. 


A CROSS SECTION OF 
BETTER SCHOOL LIGHTING 


PHOTOVOLT 
UNIVERSAL PHOTOMETER 


A photoelectric foot-candie meter of high sensitivity 
for accurate measurement of all types of illumination. 
@ 4 measuring ranges: 0-5, 0-25, 0-100, 0-500 ft.-<dl. 
@ Simple in operstion, dependable, conveniently portable 
@ Available with cosine-corrected photocell search unit 
Also: Mod. 210 with twin-photocell search unit and 
0.005 ft.-cdi. / div. for clear registration of lowest 
light levels in street and highway lighting surveys. 
Write for Bull. No. 200 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


x? Designed specially for schools, offices and 
areas where the secing task is critical, the 
SUNBEAM 2500 series leads the country in 
low surface brightness. This low surface 
brightness is 80°; less than required by 
“The American Standard Practice for School 
Lighting.”* Maintenance is almost negli- 
gible. The 300° white concentric louvers 
are casily cleaned with soap and water. 
The “one-man” hanger assembly has U. L. 
approved socket and wiring. 
Available in 2 sizes (20° and 24° diameters) 
for ceiling or pendant mounting and using 
to silvered-bow! lamps. 


Appr Sepe 20, by Amernan Standards sation 


iV LIGHTING COMPANY 


777 E14TH PLACE + LOS ANGELES 21, CALIF. 
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QUALITY 
-The core and coil assembly of an Acme Electric 
Ballast is made to such a high standard of ex- 
Electric 


NEW 72” Fluorescent Two-Lomp 
Open End Porcelain Enamel Unit... 


NEW 72” Fluorescent Three-Lamp 
‘Open End Porcelain Enamel Unit... 


NEW 96” Fluorescent Twolamp 
Open End Porcelain Enamel Unit... 


NEW 96” Fluorescent Three-Lamp 
Open End Porcelain Enamel Unit .. 


Mean Reflection Factor increased 
to 82% on 12 RLM Units... Revised 
Specifications for New Instant-Start 


LM sPECIFICATIONS 
NT REVISIONS 


This New, Free Book of RLM Specifications Gives You the 
Up-To-Date Information Needed for BETTER PLANNED LIGHTING 


RLM STANDARD 
SPECIFICATIONS 
tor the indus 
teal ore 
contemed thu beet 
@ INCANDESCENT 
Me. 1 RLM DOME 
REFLECTOR 
Ne. 2 RLM DELP 
BOWL REFLECTOR 


ANGLE REFLECTOR 
Ne. 18 RLM GLAS 
STEEL DIFFUSER 
Mos. 19, 20 RLM 
ALUMINUM 
REFLECTORS 300 
1500 w. concentrat 
ing and medium 
spread 


@ FLUORESCENT 
Nes. 5. RLM 48° 
CLOSED END UNITS 
two and three lamp 
Neos. 10 RLV 
OPEN END UNITS 
two and three lamp 
Nes. 22, 23 RLM 48° 
TWO LAMP UNITS 
with LONGITUDINAL 
SHIELD 
open and closed end 
Neos. 7, 11 RLM 60° 
TWO LAMP UNITS 
open and closed end 
Neos. 28, 20 RLM 77" 
OPEN END UNITS 
two and three damp 
Mes. 30, 31 RLM 96" 
OPEN END UNITS 
two and three 


For Better Planned Lighting, every- 
one who specifies, recommends, 
buys or sells industrial lighting 
equipment needs a copy of this new 
book, officially revised on March 1, 
1950 and just off the press. It con- 
tains nineteen officially approved 
RLM Specifications. This book is a 
valuable aid in measuring illumina- 
tion, construction and performance 
standards which are basic to light- 
ing equipment efficiency, economy 
and ease of maintenance. 


New RLM Slimline Lamp Units Included 
are 4 important, newly-established RLM 


Standards ( Nos. 28-31) for industrial 
lighting units, designed to utilize the 
new, longer-length Slimline Fluorescent 
Lamps. Equipment conforming to these 
standards and bearing the RLM Label 1s 
now available. The minimum RLM 
Standards established for these Slimline 
industrial units are based upon extensive 
tests which have indicated these standards 
to be essential to satisfactory, efficient and 
economical performance 


Higher Reflection Factors Higher re- 


flection-factor specifications for 12 RLM 


Units are among the important revisions 
to existing RLM Specifications contained 
in the new RLM Book. The reflection- 
factor increase from "9°% to 82° brings 
users greater efficiency and more light for the 
money, widens opportunities for Better Plan- 
ned Lighting; and increases the importance 
of specifying units bearing the RLM Label 
If you specify, recommend, buy or sell 
industrial lighting equipment, a copy of this 
new book, RLM Standard Specifications for 
Industrial Lighting Units”, is available to 
you without cost ot obligation. Write RLM 
Standards Institute, Inc., Suite 823, 326 W. 


Madison Street, Chicago 6, Illinois. 


: 
44 
4 4 
4 
£ 
SS 
= 
i 
if 
F 
a oaks 


= 


New Krypton-Argon Lamps 


you CAN BE SURE...1F 


Westinghouse 


Cut Fluorescent Cost 


This new Westinghouse lamp, containing equal 
amounts of krypton and argon gases, produces 4860 
lumens . . . six percent more light than the 85-watt 
lamp which it supersedes . . . at a total electrical in- 
crease of only three watts. 

The size of the lamp remains the same . . . 5 feet 
long and 2', inches diameter . . . and operates in either 
85-watt or the old 100-watt lighting equipment. The 
O-watt lamp is 17 percent more efficient than the L00- 
watt, all-argon lamp which the &5-watt lamp had re- 
placed . . . and it triples the light output of a 100-watt 
incandescent bulb 

The new 90-watt lamp is available in the five stand- 
ard shades of white. For more information about this 
new cost-cutting lamp, call your Westinghouse Lamp 
Distributor or write to Lamp Division, Westinghouse 


Electric Corporation, Bloomfield, New Jersey. 
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